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1. SCOPE

1.1 Identification.

The Interface Control Document (ICD) applies to the Data Communications Interface (DCI) to Detection Device
(DD) interface design for the Combat Maneuver Training Center Instrumentation System (CMTC-1S), the National
Training Center (NTC) Range Data Measurement Subsystem (RDMS) Upgrade and the Joint Readiness Training
Center - Instrumentation System (JRTC-1S). There are three types of Detection Devices, the SAWE/MILES II
Player Detection Device (PDD), the SAWE/MILES Il Vehicle Detection Device (VDD) and the Air-to-Ground
Engagement System (AGES) I1/Small On-Board Data Interface Module (SMODIM) equipment. For the purposes
of this interface control document, the term Player Unit (PU) should be interpreted to mean an integrated
equipment suite consisting of Data Communications Interface and a Detection Device.

1.2 Document Overview.

This document provides the interface design for the external interface of the DCI to the SAWE/MILES Il Detection
Device. Additionally, it defines the eectrical, mechanical, and functional interfaces. A detailed description of the
individual messages that cross the interface between the DCI and the SAWE/MILES |1 Detection Device has been
placed in Appendix A and Appendix B.

This document provides the interface design for the external interface of the DCI to the SMODIM Detection
Device. The dectrical and mechanical interfaces between the DCI and SMODIM are identical to that between the
DCI and SAWE/MILES |l VDD. For DCls that interface to SMODIM equipment, detailed descriptions of the
individual messages that cross the interface have been placed in Appendix C and Appendix D.

In order to facilitate use of this document, it will address each CTC separately with common appendices supporting

each.

2. APPLICABLE DOCUMENTS

2.1 Government Documents.
The following documents, of the exact issue shown, form a part of this specification, to the extent specified herein.

SPECIFICATION:

CMTC-A-001/Rev B System Specification for the Integrated Combat
Maneuver Training Center Instrumentation System
(CMTC-IS)/Simulated Area Weapons - Radio Frequency
(SAWE-RF), 9 April 1993

PMT-91-S216A System Specification for the NTC Range Data
Measurement Subsystem Upgrade, 13 August 1992

PMT-91-S008 System Specification for the Joint Readiness

Rev 5.0 Training Center Instrumentation System (JRTC-1S),

9 August 1993
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STANDARDS:

MIL-STD-348A Radio Freguency Connector Interfaces for
MIL-C-3643, MIL-C-3650, MIL-C-3655,
MIL-C-25516, MIL-C-26637, MIL-C-39012,
MIL-C-49142, MIL-A-55339, and MIL-C-83517

MIL-STD-461C Electromagnetic Emission and Susceptibility
Requirements for the Control of Electromagnetic Interference

PMT 90-S002 Rev. A Standard for MILES Communication Code Structure
18 June 1991

Copies of specifications, standards, drawings, and publications required by suppliers in connection with specified
procurement functions, should be obtained from the contracting agency, or as directed by the contracting officer.

2.2 Non-Government Documents.

The following documents of the exact issue shown, form a part of this design to the extent specified herein. In the
event of a conflict between the documents referenced herein and the contents of this specification the contents of
the specification shall be considered a superseding requirement.

SPECIFICATIONS:

IRS706011 Interface Requirement Specification for the Integrated
CMTC-I1S/SAWE-RF Special Task; Cubic Defense Systems

OTHER PUBLICATIONS:
EIA-232-C Interface Between Data Terminal Equipment and Data

Communication Equipment Employing Serial Binary Data
Interchange, August 1969

ICD-GPS-200, Rev. B NAVSTAR GPS Space Segment/Navigation User
Interfaces, November 30, 1987; Rockwd | International
Corporation

R7264 MX7200 Series Differential GPS Recelver User’s Guide

and Technical Reference Manual, June, 1993; Magnavox
Advanced Products and Systems Company

RTCM 134-89/SC RTCM Recommended Standards for Differential
104, 68, Version 2.0 NAVSTAR GPS Service, January 1, 1990; Radio Technical
Commission for Maritime Commission
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3. CMTC-IS

3.1 CMTC-IS System Overview.

The Integrated CMTC-1S system supports the realistic, stressed, close combat heavy (CCH), battalion task force
training of the Combat Maneuver Training Center Instrumentation System (CMTC-1S) for the Hohenfels Training
Area (HTA).

The Integrated CMTC-IS system, in accordance with specification CMTC-A-001/Rev B, provides the capability to
support U.S. Army field training exercises from platoon level to brigade level. The system has been designed to
simulate indirect fire for field artillery, mortars, chemical and nuclear munitions, and mines, as well as direct fire
utilizing Multiple Integrated Laser Engagement System |1 (MILES I1). It is intended to support training of the
following:

@ Reaction toindirect fire.

(b) Employment of supporting fires.

(© Operation in a contaminated environment, and
(d) Conduct of mine/counter mine operations.

Figure 3.1-1 shows the DCI/DD interface within the Integrated CMTC-IS system. The Integrated CMTC-IS system
accommodates two methods of Area Weapon Effects (AWE) Casualty Determination, Centralized and
Decentralized. In the Centralized Method, AWE Casuaty Determination is accomplished by the Core
Instrumentation Subsystem (CIS) and resultant Kills are reported to the affected integrated players by Kill
Commands sent to them via the Range Data M easurement Subsystem (RDMS) Central Node. In the Decentralized
Method, the CIS broadcasts descriptions of the areas affected by simulated AWE to all integrated players via the
UHF Base Station; AWE Casualty Determination is accomplished within the Player Detection Device (PDD) or
Vehicle Detection Device (VDD) using the SAWE equipment, and the results of the determination are reported to
the CIS via the DCI and Central Node. In both centralized and decentralized mode direct fire events are recorded
by the Detection Device and reported to the CIS via the DCI and Central Node. The DCI to SAWE/MILES I
Detection Device interface provides the DCI with SAWE/MILES |l Event Data and GPS Time, Position and
Velocity data and provides the SAWE/MILES Il Detection Device with initialization data, GPS Reference Receiver
data, AWE Commands, and operational commands. At this time the DCI to SMODIM interface has not been
implemented at CMTC.
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Figure3.1-1. CMTC-ISPlayer Unit Interface Block Diagram
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3.2 CMTC-ISINTERFACE DESIGN

3.2.1 CMTC-IS Interface Diagram.

The interface between the Data Communications Interface (DCI) and the SAWE/MILES Il Detection Device
(VDD or PDD) isan integral two-way digital data link. Figure 3.2.1-1 shows the DCI/DD interface block diagram.
This interface transmits real-time Detection Device control data from the DCI to the Detection Device via
DCI-MILES, and receives Detection Device event and status data at the DCI from the Detection Device via
MILES-DCI. Messages passed from the DCI to the Detection Device contain initialization data, GPS Reference
Receiver data, AWE Commands, and operational commands. Messages passed from Detection Device to DCI
contain SAWE/MILES Il Event Data and GPS Time, Position and Ve ocity data. The MILES |1 function of the
Detection Device handles all communication between the Detection Device and the DCI. The 1-PPS (one pul se per
second) signal enables the DCI to synchronize its TDMA timing to GPS time. The Monitor line is used to prevent
contention between SAWE and DCl when transmitting to MILES Il. For NTC-IS AND JRTC-IS, the
SAWE/MILES 1l PDD includes a dual-band antenna that is shared by both SAWE and the DCI for RF
communications; the DCI interfaces to this PDD antennavia DCI-ANTENNA.

MILES Il SAWE
DClI-
MILES-DCI MILES 1-PPS
DATA
COMMUNICATION
INTERFACE

Figure3.2.1-1. CMTC-ISDCI/DD Interface Diagram for SAWE/MILESII



The interface between the DCI and the AGES II/SMODIM Detection Device is an integral two-way data link
which is eectrically and mechanically identical to the DCI to SAWE/MILES Il interface. Figure 3.2.1-2 shows the
DCI/DD interface block diagram for AGES II/SMODIM. The information presented in section 4 of this document
applies to both SAWE/MILES Il and AGES II/SMODIM Detection Devices. The SMODIM interface conforms to
the SAWE/MILES Il VDD configuration. The AGES 11/SMODIM includes an antenna and cable that is used by
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the DCI for RF communication; the DCI interfaces to this antenna/cable via DCI-ANTENNA.

AGES 1I/SMODIM DETECTION DEVICE

AIRCRAFT
1553 BUS
AGES || - SMODIM o
) ) AIRCRAFT
SURVIVABILITY
EQUIPMENT
MILES-DC] DCI- |1-PPS DCI-ANTENNA
MILES
DATA
COMMUNICATIONS
INTERFACE

Figure 3.2.1-2. CMTC-IS DCI/DD Interface Diagram for AGES 1I/SMODIM




3.2.2 CMTC-IS Physical Interconnection.
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Figures 3.2.2-1 and 3.2.2-2 show the cables that connect the CMTC DCI to the PDD and the CMTC DCI to the
VDD, respectively. The pin assignments for the D38999/24WB35PN connector on the CMTC DCI are listed
below. Figure 3.2.2-3 shows the cables that connect the CMTC DCI to SMODIM (this interface is not

implemented at CMTC).

Pin Number

O©CoO~NOOTA~WNPE

Signal Name

1-PPS

Monitor

DCI-MILES Il RS-232 (for VDD)
DCI-MILES I CMOS (for PDD)
MILES1I-DCI

Power RTN

Power (PDD Battery Power, VDD Conditioned Power)
Signal RTN

Spare 1

Spare 2

Spare 3

RXD - DCE RS-232

TXD - DCE RS-232

The pin assignments for the MS3116F18-32P on the SMODIM are listed bel ow.

Pin Number

A

N<XX<L<CHWODTZZIrXCITOTMMOO®

Signal Name

Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
DCI-MILESII
Signal Return
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
1PPS



ICD706014 REV- E.1
9 August 1999

The pin assignments for the MS3116F18-32P on the SMODIM (continued)
Pin Number Signal Name

MILES I1-DCI
Spare

Spare

Spare

Spare

Spare

Power Return
Monitor
Power

oKQ "0 QO TD

—



BATT +

BATT Return

MILES Il -SAWE
SAWE —MILESII

1-PPS
Monitor
Signal Return

Figure3.2.2-1. CMTC-ISDCI/PDD Interconnection Diagram
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SAWE

Battery

N O A

Power
Power
Power Return
Power Return

MILESII —DCI / COM OUT
MILESII — SAWE
SAWE / DCI —MILESII
COM IN

Signal Return

PS5: M S3116E8-33S

COM IN
COM OUT
Signal Return

Data Communications | nterface
D38999 / 26WB35SN

)

/ 1
1 2
4
| 5
6
7
8
| 3
— 9
10
11
12
13

1-PPS

Monitor

DCI - MILES I CMOS
MILESII - DCI

Power Return

Power

Signal Return

DCI —MILESII RS-232
Spare 1

Spare 2

Spare 3

RXD-DCE RS-232
TXD-DCE RS-232
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Data Communications I nterface VDD
D38999/26WB355N M S3116F18-32P
Monitor 2 \ . [ h Monitor
DCI-MILES Il RS-232 3 \ I K DCI-MILES I
MILES II-DCI 5 [ a MILESII-DCI
Signal Return 8 [ L Signal Return
Power Return 6 | g Power Return
Power 7 J Power
Spare 1 9 b
DCI-MILES I CMOS 4
Spare 2 10
Spare 3 11
RXD-DCE RS-232 12
TXD-DCE RS-232 13
Figure 3.2.2-2. CMTC-ISDCI/VDD Interconnection Diagram*
Data Communications I nterface SMODIM

D38999/26WB 355N M S3116F18-32P
1-PPS 1 ° / z 1-PPS
Monitor 2\ ® [ h Monitor
DCI-MILES Il RS-232 3 \ — K DCI-MILESII
MILES I1-DCI 5 [ a MILESII-DCI
Signal Return 8 [ L Signal Return
Power Return 6 | g Power Return
Power 7 J Power
Spare 1 9 b
DCI-MILES I CMOS 4
Spare 2 10
Spare 3 11
RXD-DCE RS-232 12
TXD-DCE RS-232 13

Figure 3.2.2-3. CMTC-ISDCI/SMODIM Interconnection Diagram*

*Drawing Number 12943512.
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3.2.3 CMTC-ISElectrical Interface
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The DCI/PDD and DCI/VDD dlectrical interfaces for CMTC and JRTC are shown in figure 3.2.3-1 and 3.2.3-2,
respectively. The functions and characteristics of the CMTC-IS interface signals are defined below. The term
“CMOS Logic’ refersto positivetrue logic levels at CMOS voltages where alogical O or low is represented by a
voltage level of OV to 0.4V and aLogical 1 or high isrepresented by a voltage level of 4.0V to 5.0V.

Signal Type Function
1-PPS CMOS Logic One pul se-per-second, sourced from
High=5Vdlts MX 7200 GPS Receiver. Allows DCI toinitialize its TDMA
Low =0 Vdlts timing.
Monitor CMOS Logic Indicates that the serial busis busy when SAWE or DCI is
High = 8.5 Voalts transmitting to MILES 11, allowing the SAWE and DCI to
Low =5Vadlts share theinterface with the MILES 1.
DCI-MILESII RS-232C Used by DCI/VDD, serial bus for 9600 baud transmission
RS-232 High = -6 Volts from DCI to MILES 1. Used by DCI/SMODIM, serial bus
Low = +6Valts for 9600 baud transmission from DCI to SMODIM.
DCI-MILESII Inverted Used by DCI/PDD, seria bus for 9600 baud transmission
CMOS CMOS Logic from DCI to MILES 1. CMOS logic high when SAWE and
High=0 Valts DCI are not transmitting to MILES 1.
Low=5 Volts
MILES I1-DCI RS-232C Used by DCI/VDD, seria bus for 9600 baud transmission
High = -6 Vdlts from MILES Il to DCI. Used by DCI/SMODIM, seria bus
Low = +6 Valts for 9600 baud transmission from SMODIM to DCI.
CMOS Logic Used by DCI/PDD, seria bus for 9600 baud transmission
High =5 Volts from MILES |1 to DCI.
Low =0 Vadlts

Power RTN RTN Battery return for DCI/PDD. VDD Power supply return for
DCI/vDD. SMODIM  Power  Supply return  for
DCI/SMODIM.

Power +11to +15VDC Power directly from battery pack for DCI/PDD.

Power +11to +15VDC For DCI/VDD (DCI/SMODIM), power from
conditioned/converted vehicle power on VDD (SMODIM)
power supply board when vehicle power is present. When
vehicle power is not present, power from backup battery.

Signa RTN RTN Signal return for serial bus.

Spare 1 -- Not used (GPS fix enable€)

Spare 2 -- Not used

Spare 3 -- Not used

RXD - DCERS-232 | RS-232C DCE. Spare RS-232 transmit port (DCI transmit) used for
test and growth.

TXD - DCERS-232 | RS-232C DCE. Spare RS-232 receive port (DCI receive) used for test

and growth.
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O +5V

DCI PDD oK
Monitor Bi-directional
o+5v @ Port
Control | ¢
Port I Rx SAW.E
— Function
cad 1K
R A VAVANERE ¥
Port 40<} o< '2 Tx
]
+5VvV J
CPU B
10K
DCl- 47K o
MILESII |
74HCTO04 T CMOS WILES!
. [}
Serial TXp— 200K Function
Comm —
Unit MAX238 MILES | 54HC14
RS232 -DCI -
Rxf——9 Receiver °<! g Il
*Internally pulled to
aCMOSlogic high
10K when SAWE not
Digital CMOS 1-PPS 07:1HC244 transmitting.
Logic Input | u
Circuitry
100K
MX7200
bCl PDD GPS Receiver

Figure 3.2.3-1. CMTC-ISDCI/PDD Electrica Interface Diagram

12




Control
Port

Read
Port

CPU
Serial Tx
Comm

Unit
Rx

ICD706014 REV- E.1

(Representative |mplementation)

9 August 1999
+5Vv
10K
VDD
DCI ‘ 2K
v Monitor Bi-directional
5V Port
—
| : 47K ;

X
= 10K SAWE
Function

10K
40<} °<} i p—
75HCTO04 'jz —— Rx
LT1080
DCI h
MAX238 MILESII
o TD-232 RS_232 MILESII
Dnyer/ Function
RS232 Recaver
Dri\{er/ MILESII
- Receiver -DCI o ® Tx
Digital 10K T4HC244
Logic CMOS 1-PPS out
Circuitry Input !
MX7200
100K i
GPS Receiver

Figure 3.2.3-2. CMTC-ISDCI/VDD Electrical Interface Diagram
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3.3 CMTC-ISVDD and SMODIM Power Supply Requirements.

The VDD and SMODIM supply DC power to the DCI across the interface cable. The requirements for the VDD
and SMODIM to DCI power are listed below.

Maximum Voltage (no load) +15.00 VDC

Minimum Voltage +11.00 VDC

DC-DC Conversion Switching Frequencies 135 kHz +15 kHz, 600 kHz +50 kHz

Maximum Ripple & Spikes 100 mV P-P

Maximum Voltage Rise Time 5.0 milliseconds (does not include switch or
battery contact bounce) operating into a 10
ohm load

Maximum Output Current Limited by 1.5 amp slow blow fuse

3.4 CMTC-ISDCI Power Conditioning Module Switching Frequency Requirements.

The DCI Power Conditioning Module DC-DC conversion switching frequencies must be chosen to not interfere
with the operation of the Detection Devices. The Detection Device Mine Effects Simulator (MES) receiver operates
around 80 kHz and the VDD power supply board conversion switching frequencies are around 130 kHz and 600
kHz.

The DCI switching fundamental frequency should not fall within the following ranges:

83.35 kHz +10 kHz (also the DCI switching frequency 2nd harmonic
should not fall within this range)

135 kHz +15 kHz

600 kHz +50 kHz

The difference of the DCI switching frequency from 135 kHz +15 kHz should not fall within 83.35 kHz +10 kHz.
The difference of the DCI switching frequency from 600 kHz +50 kHz should not fall within 83.35 kHz +10 kHz.

Ripple on the external 5.0 volt supply for the AGES Il units requiring it shall not exceed 0.6 Vrms over the
frequency range of 1.65 to 8.0 kHz. Outside thisrange al supplies may reach the limits of MIL-STD-461C, Part 2.

3.4.1 CMTC-ISAGESII Congtraints.
The AGES |1 system israted to withstand electrical field intensities as follows:

14 kHz to 2 MHz 10V/m
2 MHz to 30 MHz 20V/m
30 MHz to 2 GHz 50 V/m

In the region from 30 to 200 MHz, exposure to fields in excess of 25 V/m may affect the performance of the
internally generated voice cues. Other performance parameters remain unaffected up to the above tabulated limits.
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3.5 CMTC-IS1-PPS Signal Timing Reguirements.

The time-divison-multiple-access (TDMA) communication networks of CMTC-IS and JRTC-IS require
synchronized timing for the transceivers of the DCI and Central Node or Relays. Each transceiver derives its
TDMA receive and transmit time dot timing from the 1-PPS signal. Therefore, it is essential that all the
transceivers are provided synchronized 1-PPS signals from their GPS navigators within a 10 psec accuracy. To
ensure the required 10 psec accuracy between GPS receivers, the 1-PPS signal is synchronized to UTC time to
within +5 psec when receiving time from the GPS NAVSTAR satellite constellation. The Detection Device
provides the 1-PPS signal from the GPS receiver directly to the DCI. The pulse-to-pulse accuracy required is 1 sec
+0.5 psec.

The NTC RDMS Upgrade requires the 1 PPS signal from the SAWE/RF MILES Il unit during time
synchronization periods. These periods occur every 15 minutes based on the DCI clock. To accurately update the
time, the accuracy of the 1 PPS signal transition must be within 1 millisecond.

3.6 CMTC-IS Communications Protocol.

The DCI to Detection Device interface uses serial communications protocol with 1 start bit, 1 stop bit, 8 data bits
and no parity. The data transfer rate is at 9600 baud. The use of the monitor signal prevents contention between
SAWE and DCI when transmitting to MILES I1. The Monitor signal Logic levels are defined in section 3.2.3. A
CMOS logic low on the monitor line means that the DCI or SAWE deviceis currently transmitting to MILES I1. A
CMOS logic high on the monitor line means that neither of the devices are currently transmitting to MILES 1.
SAWE and DCI follow the steps listed bel ow before transmitting to MILES 1I:

1 Check level of monitor line until ahigh level isread to ensure that the busis not in use.
2. Assert monitor lineto alow leve.

3. Transmit entire messageto MILESI.

4, Release monitor line, returning it to ahigh level.

3.7 CMTC-IS Message Formats.

The interface messages have three basic format types. basic data or command message format, DCI Event
Command, and event report format. Detailed descriptions of all the messages are provided in Appendix A through
D.
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The basic data or command message is used for both DCI to DD and DD to DCI communication and is one of the

following types:

DD to DCI

Acknowledge

Almanac Data Request
Ammo Level

Differential Data Request
Ephemeris Data Request
Event Reports

Missed Event Reports
Position

Set Initial Position, Time and Date

Unit Configuration

DCI to DD

Almanac Data

Ammo Level Request
Ammo Level Set

CIS Event Commands
Differential Data
Ephemeris Data

Local time

Repeat Command
Request Missed Events
Set Initial Position, Time and Date

UTC Date and time Set Vehicle Type

Velocity Southwest Reference Corner
UHF OFF
UHF ON
Unit Configuration Request
UTC Time Start
UTC Time Stop

The basic message has the following format.

[ Sync | (1byte) |

| Message ID | (1 byte) |

| Size [ (1 byte) |

| Data | (0to 250 bytes) |

| Checksum | (2 bytes) |

Field Description

Sync Hex value = BB. Tells Detection Device MILES |
receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE
and MILESII.

Message ID Hex value = 00 to 4A Identifies message type.

Size Hex value = 05 to FF. Tdlsrecever the total length of
the incoming message, includes sync and checksum
bytes.

Data The data block varies according to the message type.

Checksum The checksum is computed by adding the bytes starting

with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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3.7.2 CMTC-IS DCI Event Command Message Format.

A DCI Event Command is sent to the Detection Device. If appropriate, the Detection Device responds to the
command by initiating the standard audio/visual cues corresponding to the event type. The Detection Device also
stores an event and reports it to the DCI, if necessary. DCI Event Commands are initiated by the DCI, or other
external means, and forwarded through the DCI to the DD. The DCI Event Command message has the following
structure:

[ Sync | (1 byte) |
[ Message ID [ (1 byte) |
[ Size [ (Lbyte) |
[ Event Code [ (Lbyte |

| Event Subcode | (1 byte) |

| Checksum | (2 bytes) |

Field Description

Sync Hex value = BB. Tells Detection Device MILES |
receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE
and MILESII.

Message ID Hex value = 33. ldentifies message type.

Size Hex value= 07. Tells receive thetotal length of the
incoming message, includes sync and checksum bytes.
Total length of a CIS Event Command is 7 bytes,
including sync and checksum bytes.

Event Code Specifies command type.

Event Subcode Varies according to command type. May contain
weapon type or BIT status results.

Checksum The checksum is computed by adding the bytes starting
with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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3.7.3 CMTC-IS Event Report Message Format.

When an event occurs the Detection Device stores an event record and send an event report to the DCI, if
necessary. The event report message has the following structure.

[ Sync [ (1 byte) |

| Message ID | (1 byte) |

| Size [ (1 byte) |

| Event Number | (2 bytes) |

| Event Code | (1 byte) |

| Event Subcode | (1 byte) |

| Zone of Impact | (1 byte) |

| Position | (4 bytes) |

| Player ID | (2 bytes) |

| Time | (4 bytes) |

| HUTT Position | (1byte) |

| Checksum | (2 bytes) |

Field Description

Sync Hex value = BB. Tells Detection Device MILES |
receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE
and MILESII.

Message ID Hex value = 33. I dentifies message type.

Size Hex value = 15. Total length of an event report message
is 21 bytes, including sync and checksum bytes.

Event Number Index indicating the number of the event report.
Unsigned integer. Most significant byteis sent first.

Event Code Identifies type of event report. (see Table A-2).
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CMTC-IS Event Report Message Format (continued)

Field Description

Event Subcode Varies according to event report type (see Table A-2).
Possible contents are:

for Direct fire events - MILES weapon code.

for Indirect fire events - Weapon type (artillery/mortar,
RF-mine, chemical, nuclear, MES).

for BIT failure event - SAWE BIT failures.

for Time/Sync Rollover event - year.

Zone of Impact Varies according to event report type (see Table A-2).
Spare except for: Direct fire events - zone of impact.
(VDD only, not initiated by CIS). BIT failure event -
MILESII BIT failures.

Position Position in Local Grid format as received from GPS.

Player ID CIS/DCI initiated events (except Time/Sync Rollover) -
BBBB (hex). Non-CIS/DCI initiated events - varies
according to event report type (see Table A-2).

Time Event time-tag. Includes day of week, hours, minutes,
and seconds and tenths of second.  BCD format.
HUTT Position For turreted VDD's - Hull to turret position, relative

position in 45° increments.
For non-turreted VDD’ s - invalid.
For PDD’s - spare.

Checksum The checksum is computed by adding the bytes starting
with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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3.8 CMTC-IS Message Protocols and Timing.

The DCI communicates with the MILES 11 function of the SAWE/MILES Il Detection Device. DCI and MILES 11
always check the sync field of the incoming message. The value contained in the sync field distinguishes MILES
[1/SAWE messages from MILES 11/DCI messages. The DCI only processes messages with a ‘BB’ (hex) in the sync
field.

The DD isin the Uninstrumented Mode prior to receiving a Unit Configuration Request Message. After receiving
a Unit Configuration Request Message, the DD isin the Instrumented Mode.

MILES Il does not accept acknowledges from DCI. MILES Il acknowledges messages it has received from DCI.
The DCI can request MILES |1 to repeat the last message it sent if the DCI determines that there is a discrepancy
with the checksum or the message length of the received message.

Messages between the DCI and the Detection Device that are expected to occur in certain sequences and that may
require special timing are defined in the following subparagraphs.

3.8.1 CMTC-ISTime Out Sequence.
The time out sequence for expected acknowledge or response messages from the Detection Deviceis as follows:

DCI sends a message to the DD.

DCI waits 10 seconds for acknowledge or response message from DD.

If no response, DCI sends message again.

DCI repeats steps 2 and 3 for a maximum of 3 minutes or until response from DD.
If no response, DCI sends a Unit Configuration Request message to the DD.

DCI waits 10 seconds for Unit Configuration message from DD.

If no response, DCI performs BIT and sends BIT Event Command to DD.

DCI waits 60 seconds for an acknowledge or a BIT Failure Event Report from DD.

If no response, DCI informs CIS that it has no communication with the DD.

CoNoU~WDNE

Steps 7 and 8 are implemented at CMTC-1S and JRTC-IS, but not for the NTC RDMS Upgrade.

If the DCI is expecting Position, Vel ocity or UTC Date and Time messages from the DD and does not receive them
for at least 3 minutes, then the DCI performs steps 5 through 9 of the above time-out sequence.

Removal of the MILES Il 9-volt battery will inhibit PDD communication to the DCI.
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3.8.2 CMTC-IS Power On Sequence.

3.8.21 CMTC-IS Power On.

After power isapplied, the DD and DCI perform BIT. The DD powers up in Uninstrumented Mode. The DCI waits
at least 90 seconds to allow the DD to perform BIT and then initiates, in the order indicated, the following
exchange of Normal Operation Message Sequences (as defined in 3.9.4):

1. Unit Configuration Reguest*
2. Unit Configuration Report
3. BIT Event Command
4. UTC Time Start
5. UTC Time Stop
The DCI is now ready to establish RF link communications with the Central Node.

NOTES:

* At CMTC, byte 4 = 1E (hex) in the Unit Configuration Request to prevent the GPS from turning off. The DD
cannot report position during BIT.

** At CMTC, the DCI waits to receive five consecutive UTC Date and Time messages with the data set to accurate
time before sending the UTC Time Stop.

3.8.3 CMTC-IS Initialization.

During CMTC Initialization, Normal Operation Message Sequences are executed (as defined in 3.8.4). Unless
otherwise indicated, the order of execution is not important and one sequence need not be compl eted before another
is started. The Initialization described below applied to the system initialization task of player definition
(assignment of PDD’s, VDD’sand AGES Il equipment to operational units) performed at the CIS prior to the start
of atraining mission.

3.8.3.1 CMTC-IS Decentralized Mode Initialization.

The following Normal Operation Message Sequences (3.8.4) are exchanged during Decentralized Mode
Initialization after the Power On Sequence.

Set Vehicle Type (vehicle players only)

Initialize CIS Event Command

BIT CIS Event Command

UHF Off

UHF On

Set Local Time

No Kill/Normal SAWE RTCA Mode Event Command
Ammo Level Set (vehicle players only)

Ammo Level Request (vehicle players only)

Set Initial Position, Time and Date (includes Southwest Reference Corner)
Unit Configuration Request (with desired update rate)
Set Local Time
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3.8.3.2 CMTC-IS Centralized Mode Initialization.

The following Normal Operation Message Sequences (3.8.4) are executed during Centralized Mode Initialization
after the Power On Sequence.

Set Vehicle Type (vehicle players only)

Initialize CIS Event Command

BIT CIS Event Command

UHF Off

Set Local Time

No Kill/Normal SAWE RTCA Mode Event Command
Ammo Level Set (vehicle players only)

Ammo Level Request (vehicle players only)

Set Initial Position, Time and Date (includes Southwest Reference Corner)
Unit Configuration Request (with desired update rate)
Set Local Time
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3.84 CMTC-IS Normal Operation Message Sequences.

The following sequences occur during normal operation. The DD may not immediately respond if running BIT or
otherwise occupied. If the DD does not respond within 10 seconds, the DCI repeats the message.

Sequence

1. Almanac Data

2. Acknowledge

1. Almanac Data Request

2. Almanac Data

3. Acknowledge

1. Ammo Level Request

2. Ammo Level

1. Ammo Level Set

2. Acknowledge

3. Set Vehicle Type

4, Acknowledge

5. Vehicle Init Event Report

1. BIT Event Command

2. Acknowledge

3. BIT Failure Event Report

1. Chemical
Contamination Event
Command

2. Acknowledge

3. Chemical Contamination
Event Report

1. Communications Kill
Event Command

2. Acknowledge

3. Communications Kill Event
Reports

1 Firepower Kill Event
Command

2. Acknowledge

3. Firepower Kill Event Report

1 Hit Event Command

2. Acknowledge

3. Hit Event Report

Direction

DCI --> DD
DCl <-- DD

DCl <-- DD
DCI --> DD
DCl <-- DD

DCI --> VDD
DCI <-- VDD

DCI --> VDD
DCI <-- VDD
DCI --> VDD
DCI <-- VDD
DCI <-- VDD

DCI --> DD

DCl <-- DD
DCl <-- DD

DCI --> VDD

DCI <-- VDD
DCI <-- VDD
DCI --> VDD
DCI <-- VDD
DCI <-- VDD
DCI --> VDD

DCI <-- VDD
DCI <-- VDD

DCI --> VDD
DCI <-- VDD
DCI <-- VDD

23

Timing Requirement

- NR
- within 10 seconds

- NR
- NR
- within 10 seconds

- NR
- within 10 seconds

- NR
- within 10 seconds
- NR
- within 10 seconds
- NR

- NR

- within 10 seconds

- occursonly if aDD BIT failure was

detected

- NR

- within 10 seconds

- NR

- NR

- within 10 seconds

- NR

- NR

- within 10 seconds
- NR

- NR
- within 10 seconds
- NR



CMTC-1S Normal Operation Message Sequences (continued)

Sequence

1 Initialize Event
Command

2. Acknowledge

3. CIS Init Event Report

1 Kill Event Command

2. Acknowledge

3. Kill Event Report

1 Miss Event Command

2. Acknowledge

3. Miss Event Report

1 Mobility Kill Event
Command

2. Acknowledge

3. Mobility Kill Event Report

1. Reset Event Command

2. Acknowledge

3. Reset Event Report

1 No-Kill SAWE RTCA
Mode Event Command

2. Acknowledge

3. No-Kill SAWE RTCA Event
Report

1 Normal SAWE RTCA
Mode Event Command

2. Acknowledge

3. Normal SAWE RTCA Event
Report

1 Resurrect Event
Command

2. Acknowledge

3. Resurrect by SLID Event
Report

1. Controller Key Detect Event
Report

2. Unit Configuration Request

3. Unit Configuration

1. Differential Data Request

2. Differential Data

3. Acknowledge
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Direction
DCI --> DD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCl --> VDD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD

DCI <-- DD

DCI --> DD
DCl <-- DD

DCl <-- DD
DCI --> DD
DCl <-- DD
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Timing Requirement

NR

within 10 seconds
NR

NR
within 10 seconds
NR
NR
within 10 seconds
NR
NR

within 10 seconds
NR

NR
within 10 seconds
NR
NR
within 10 seconds
NR
NR
within 10 seconds
NR
NR
within 10 seconds
NR

NR

NR
within 10 seconds

NR
within 10 seconds
within 10 seconds
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CMTC-1S Normal Operation Message Sequences (continued)

Seguence Direction Timing Requirement
1. Ephemeris Data Request DCI <-- DD NR
2. Ephemeris Data DCI --> DD within 1 minute
3. Acknowledge DCI <-- DD within 10 seconds
1 Set Initial Position, Time DCI --> DD NR
and Date
2. Acknowledge DCI <-- DD within 10 seconds
3. Reference Corner Event Report  DCI <-- DD NR
1 Position DCI <-- DD once every N seconds
2. Velocity DCl <-- DD once every N seconds,
immediately following position location
message (N defined in Unit
Configuration Request message)
1 Request Missed Events DCI --> DD NR
2. Missed Events Report DCI <-- DD within 10 seconds
1 Set Initial Position, Time DCI --> DD NR
and Date
2. Acknowledge DCI <-- DD NR
3. Reference Corner Event DCI <-- DD NR
Report
1 Set Local Time DCI --> DD NR
2. Acknowledge DCI <-- DD within 10 seconds
3. Time/Sync Rollover Event Report DCI <-- DD NR
1 Set Vehicle Type DCl --> VDD NR
2. Acknowledge DCI <-- VDD within 10 seconds
3. Init by SLID Event Report DCI <-- VDD NR
1 UHF Off DCI --> DD NR
2. Acknowledge DCI <-- DD within 10 seconds
1 UHF On DCI --> DD NR
2. Acknowledge DCI <-- DD within 10 seconds
1 Unit Configuration Request DCI --> DD NR
2. Unit Configuration DCI <-- DD within 10 seconds
1 UTC Time Start DCI --> DD NR
2. Acknowledge DCI <-- DD within 10 seconds
3. UTC Dateand Time DCI <-- DD within 0.5 seconds from start of the
UTC second reported in the message,
repeated once every second.
4, UTC Time Stop DCI --> DD upon receipt of valid UTC time
5. Acknowledge DCI <-- DD within 10 seconds
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3.8.,5 CMTC-IS GPS Data Updates.

The DCI receives updated GPS Reference Receiver data via the Central Node and the UHF network at the time
intervals defined below. In decentralized mode the DCI provides GPS Reference Receiver datato the DD upon
request from the DD. In centralized mode the DCI automatically sends GPS Reference Receiver data to the DD
gtarting at initialization at the time intervals shown bel ow.

Almanac Data - at least once every 24 hours
Differential Data-  at least once every 12 seconds
Ephemeris Data - at least once every 15 minutes

Interface Data Accuracy. Data supplied to the DCI by the DD have the following accuracy:

Position: 25 meters, (taking into account only the north and east components of the position).

Event Report Time Tags: 300 milliseconds (the time stored with the event will be no later than the time the event
occurred plus 300 milliseconds).

UTC Date and Time: 500 milliseconds

Bit Error Rate: <10°°
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4. NTC-IS

4.1 NTC-IS System Overview.

The NTC Instrumentation System (NTC-IS), in accordance with System Specification PMT-91-S216A, supports
the realistic, stressed, close combat, battalion task force training of the National Training Center at Fort Irwin, CA.
The Integrated NTC-IS provides the same capabilities to support the U.S. Army field training exercises from
platoon level to brigade level as described in section 3.2.1.

Figure 4.1-1 shows the DCI/DD interface within the NTC-IS system. Both direct fire and indirect fire events are
recorded by the Detection Device and reported to the Core Instrumentation Subsystem (CIS) via the DCI, Radio
Relay Subsystem and the Central Node Subsystem. The NTC-IS uses the Decentralized Method of Area Weapons
Effects casualty determination as described in section 3.1. The Data Communications Interface to SAWE/MILES
Il Detection Device interface provides the DCI with SAWE/MILES Il Event data and GPS Time, Position, and
Velocity data and provides the SAWE/MILES Il Detection Device with initialization data, GPS Reference Receiver
data, and operational commands.
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GPS
REFERENCE
FIBER
CENTRAL OPTIC RELAY RADIO
NODE SUBSYSTEM
LAN
PLAYER UNIT
A
|
CIS : DATA SAWE/MILES I I
I |[COMMUNICATION DETECTION :
: INTERFACE DEVICE |
| |
UHF LINK
SAWE MASTER SAWE RF SAWE RF
CONTROL Ra-422 UHF BASE UHE LINK RADIO RELAY
STATION
GPS
REFERENCE

Figure4.1-1

NTC-IS Player Unit Interface Block Diagram
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4.2 NTC-ISINTERFACE DESIGN

4.2.1 NTC-ISInterface Diagram.

The interface between the Data Communications Interface (DCI) and the SAWE/MILES |l Detection Device
(VDD or PDD) isan integral two-way digital data link. Figure 4.2.1-1 shows the DCI/DD interface block diagram.
This interface transmits real-time Detection Device control data from the DCI to the Detection Device via
DCI-MILES, and receives Detection Device event and status data at the DCI from the Detection Device via
MILES-DCI. Messages passed from the DCI to the Detection Device contain initialization data, GPS Reference
Receiver data, AWE Commands, and operational commands. Messages passed from Detection Device to DCI
contain SAWE/MILES Il Event Data and GPS Time, Position and Ve ocity data. The MILES |1 function of the
Detection Device handles all communication between the Detection Device and the DCI. The 1-PPS (one pulse per
second) signal enables the DCI to synchronize its TDMA timing to GPS time. The Monitor line is used to prevent
contention between SAWE and DCI when transmitting to MILES 1l.  The SAWE/MILES Il PDD includes a
dual-band antenna that is shared by both SAWE and the DCI for RF communications; the DCI interfaces to this
PDD antennavia DCI-ANTENNA. Theinterface between the DCI and the AGES II/SMODIM Detection Deviceis
an integral two-way data link which is dectrically and mechanically identical to the DCI to SAWE/MILES II
interface.

MILES Il SAWE
DClI-
MILES-DCI MILES 1-PPS
DATA
COMMUNICATION
INTERFACE

Figure4.2.1-1. NTC-IS DCI/DD Interface Diagram for SAWE/MILESII
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Figure 4.2.1-2 shows the DCI/DD interface block diagram for AGES II/SMODIM. The information presented in
section 3 of this document applies to both SAWE/MILES Il and AGES [I/SMODIM Detection Devices. The
SMODIM interface conforms to the SAWE/MILES Il VDD configuration. The AGES 1I/SMODIM includes an
antenna and cable that is used by the DCI for RF communication; the DCI interfaces to this antenna/cable via

ICD706014 REV- E.1
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DCI-ANTENNA.
AGES Il/SMODIM DETECTION DEVICE
AIRCRAFT
1553 BUS
AGES || - SMODIM o
) ) AIRCRAFT
SURVIVABILITY
EQUIPMENT
MILES-DC] DCI- |1-PPS DCI-ANTENNA
MILES
DATA
COMMUNICATIONS
INTERFACE

Figure4.2.1-2. NTC-ISDCI/DD Interface Diagram for AGES [I/SMODIM
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4.2.2 NTC-ISRDMS Upgrade Physical Interconnection.

Figures 4.2.2-1 and 4.2.2-2 show the cables that connect the NTC RDMS Upgrade DCI to the PDD and to the
VDD respectively. Figure 4.2.2-3 shows the cables that connect the NTC RDMS Upgrade DCI to the SMODIM.
The pin assignments for the MS27466T13B35P connector on the NTC DCI are listed below. The PDD and
SMODIM provide the DCI-ANTENNA signal via a RF cable terminated in a MIL-C-39012/67 plug connector
which mates directly to the DCI MIL-C-39012/68 jack connector.

Pin Number Signal Name
1 1-PPS
2 Monitor
3 DCI-MILES Il RS-232 (for VDD)
4 DCI-MILES I CMOS (for PDD)
5 MILES1I-DCI (PDD)
6 Power RTN
7 Power (PDD Battery Power, VDD Conditioned Power)
8 Signal Return
9 Test RXD DCE RS-232
10 Test TXD DCE RS-232
11 Test/Spare Signal Return
12 RXD - DCE RS-232
13 TXD - DCE RS-232
14 PWR Control (SAWE Power Control)
15 VPP (Software Programming V oltage)
16 MILESII - DCI (VDD)
17 Parale 1/0 1
18 Parald 1/0 2
19 Parald 1/0 3
20 Parald 1/0 4
21 Power (Redundant PDD Battery Power,
VDD Conditioned Power)
22 Power Return (Redundant)

The NTC configuration pin assignments for the MS27466T13B35S Expansion Connector of the PDD Harness are
listed below.

Pin Number Signal Name

COM IN

COM OoUT
DCI-MILES |1 RS-232 (VDD)
Spare

Spare

Return

Monitor

Signal Return

Test RXD DCE RS-232
10 Test TXD DCE RS-232
11 Test/Spare Signal Return
12 RXD - DCE RS-232

O©CoO~NOOTA~WNPE
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The NTC configuration pin assignments for the MS27466T13B35S Expansion Connector of the PDD Harness
(continued)

Pin Number Signal Name
13 TXD - DCE RS-232
14 PWR CNTRL (SAWE Power Contral)
15 VPP (Software Programming V oltage)
16 MILESII - DCI (VDD)
17 Parale 1/0 1
18 Parale 1/0 2
19 Paralle 1/0 3
20 Parald 1/0 4
21 Power (Redundant PDD Battery Power, VDD Conditioned Power)
22 Power Return (Redundant)
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SAWE Battery
BATT + 6 \ Power
\ [ Power
BATT Return 2 Power Return
P . Power Return
MILESII
2 .
MILES I1-SAWE 4 4 MILESII-DCI / COM OUT
SAWE-MILESII | 5 MILESI| — SAWE
” > SAWE / DCI-MILES I
7 » é Signal Return
ieps |1 | C COM IN
Monitor l L
Signal Return
DCI Expansion Device
M827467T 13B35S M S27465T 13B35S
> & S
LPPS | 1§ COM IN
Monitor 2 \ COM OUT
DCI-MILES Il RS-232 (VDD) 3 DCI-MILES Il RS-232 (VDD)
DCI-MILESII CMOS(PDD) | 4 \\ Spare
MILES 1-DCI (PDD) 5 Spare
Power Return 6 \ Return
Power 7 Monitor
Signal Return 8 Signal Return
Test RXD DCE RS-232 9 9 Test RXD DCE RS-232
Test TXD DCE RS-232 10 10 Test TXD DCE RS-232
Test/Spare Signal Return 11 11 Test Spare Signal Return
RXD-DCE RS-232 12 12 RXD-DCE RS-232
TXD-DCE RS-232 13 13 TXD-DCE RS-232
Power Control 14 14 Power Control
VPP | 15 15 VPP
MILES1-DCI (VDD) 16 | | 16 MILES1-DCI (VDD)
Paralle 1/0 1 17 17 Paralle 1/0 1
Parallel 1/0 2 18 / 5 \\ 18 Paralld 1/0 2
Paralld 1/0 3 19 5 19 Paralld 1/0 3
Parallel 1/0 4 20 // \\ 20 Paralld 1/0 4
Power 21 21 Power
Power Return 22 / 22 Power Return

DCI MIL-C-39012/67

DCI-Antenna

Figure4.2.2-1. NTC RDMS Upgrade DCI/PDD |nterconnection Diagram

To PDD’s Dual Band

Antenna
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DClI FEED THRU CONNECTOR
M S27467T13B35S MT934T11B35P
en o]
O 1 nc
1-PPS | 1 : > |1-PPS
Monitor | 2 g “H3 Monitor
DCI-Miles |l RS-232 (VDD) | 3 |—— 4 | DCI-Miles Il RS-232 (VDD)
Signal RTN | 8 — ®—5 Slgnal RTN
Miles Il - DCI (VDD) | 16— He |[Milesll -DCI (VDD)
Power RTN | 6 [—— 7 | Power RTN
Power | 7 — 3 Power
PWR Control | 14/— e o |PWR Control
Test RXD DCE RS-232 | 9 1 10 | nc
Test TXD DCE RS-232 | 10 j 11 |nc
Test/Spare Signal RTN | 11 12 |nc
VPP | 15 ;’ 13 |nhe
DCI-MilesIl CMOS (PDD) | 4 |—— L
Milesll - DCI (PDD)| 5 |
RXD - DCE RS-232 | 12| |
TXD - DCE RS-232 | 13[ i
Parallel 1/0 | 17| ‘ ] _
Parallel 1/0 | 18] T 8 |Signal RTN
Parallel 1/0 | 19—— il 114 | PWR Control
Parallel 1/0 | 20— L 19 |Test RXD DCE RS-232
power | 21—t L1110 |Test TXD DCE RS-232
Power RTN | 22 ¥ ii1q11 | Test/Spare Signal RTN
i {115 | VPP

4 |DCI-Milesll CMOS (PDD)
{15 |Milesll-DCI (PDD)

i 112 | RXD - DCE RS-232

113 | TXD - DCE RS-232

17 | Parallel 170

18 | Parallel 170

19 | Parallel 170

20 | Parallel 1/0

i |21 | Power

i | 22 | Power RTN

1 nc
2 nc
3 nc
6 nc
7

1

This cable is used inside the canister to connect the DCI
to the Test Port and the Feed Thru Connector in the
bottom of the canister.

nc
6 | hC

TEST PORT
M S27468T13B35S

FEED THRU CONNECTOR SAWE
MT938T11B35S MS3116E18-32P
nc|l | ii !
1-PPS|2 — ~——Z |1-PPS
Monitor | 3 —~— h | Monitor
DCI-Miles|l RS-232 (VDD) | 4 - —— K | DCI-Miles Il RS-232 (VDD)
Signa RTN |5 = —— L |Signa RTN
Milesll - DCI (VDD) |6 =—fa |Milesll -DCI (VDD)
Power RTN | 7 —— g |Power RTN
Power |8 | ——1J | Power
PWR Control |9 |—— ‘B | PWR Cortrol
nc|10| HE
nc|l11| !
nc| 12 This cable connects the canister containing the
nc| 13 DCI to the VDD.
L —

Figure4.2.2-2 NTC RDMS Upgrade DCI/VDD Interconnection Diagram



ICD706014 REV- E.1
9 August 1999

SMODIM
M S3116F18-32P

Monitor h

Power Return g \

Signal Return L

MILESII - DCI a

DCI-MILESII K
Power
1-PPS
DCI
M S27467T 13B35S
1-PPS
Monitor

DCI-MILESII RS-232 (VDD)
DCI-MILES I CMOS (PDD)
MILES1I-DCI (PDD)

Power Return

Power

Signal Return

Test RXD DCE RS-232
Test TXD DCE RS-232
Test/Spare Signal Return
RXD DCE RS-232

TXD DCE RS-232
Power Control

VPP

MILES1I-DCI (VDD)

Paralle 1/0 1
Parallel 1/0 2
Parallel 1/0 3
Paralle 1/0 4

Power
Power Return

Figure 4.2.2-3. NTC RDMS Upgrade DCI/SMODIM |nterconnection Diagram
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The NTC configuration pin assignments for the MS27466T 13B35S Expansion Connector of the VDD Harness are
listed below.

Pin Number Signal Name
1 Spare
2 Spare
3 Spare
4 DCI - MILES || CMOS (PDD)
5 MILESII - DCI (PDD)
6 Spare
7 Spare
8 Signal Return
9 Test RXD DCE RS-232
10 Test TXD DCE RS-232
11 Test/Spare Signal Return
12 RXD - DCE RS-232
13 TXD - DCE RS-232
14 PWR CNTRL (SAWE Power Contral)
15 VPP (Software Programming V oltage)
16 MILESII - DCI (VDD)
17 Parale 1/0 1
18 Parald 1/0 2
19 Paralld 1/0 3
20 Parald 1/0 4
21 Power (Redundant PDD Battery Power,
VDD Conditioned Power)
22 Power Return (Redundant)

The pin assignments for the MS3116F18-32P on the SMODIM are listed bel ow.
Pin Number Signal Name

A Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
DCI-MILESII
Signal Return
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare

<KCHOLWXIDTIUVZZIrR«“TOTMOO®
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The pin assignments for the MS3116F18-32P on the SMODIM (continued)

Pin Number Signal Name

Spare

Spare

Spare

1PPS
MILES I1-DCI
Spare

Spare

Spare

Spare

Spare

Power Return
Monitor
Power

T TQ 0 20T O N<XES

4.2.3 NTC-ISElectrica Interface

4.2.3.1 NTC-ISRDMS Upgrade Electrical Interface.

The DCI/PDD, DCI/VDD, and DCI/AGES 11/SMODIM dectrical interfaces for the NTC-IS RDMS Upgrade are
defined in Table 4.2.3.1-1. The functions and characteristics of the NTC RDMS Upgrade interface signals are
defined below; paragraph 4.2.3.1.1 defines the DCI Antenna characteristics (dismounted troop and rotary wing
configuration DCI) for the RDMS Upgrade. The term “CMOS Logic” refers to positive true logic levels at CMOS
voltages where a logical 0 or low is represented by a voltage level of OV to 0.4V and a Logical 1 or high is

represented by a voltage level of 4.0V to 5.0V.

Signal Type

Function

1-PPS CMOS Logic

One pul se-per-second, sourced from
MX7200 GPS Receiver.

Monitor CMOS Logic

Indicates that the serial busis busy
when SAWE or DCI istransmitting
to MILESI, allowing the SAWE
and DCI to share the interface with
the MILESII.

DCI-MILES1I RS-232 (VDD) RS-232C

Used by DCI/VDD, serial bus for
9600 baud transmission from DCI to
MILESII. Used by DCI/SMODIM,
serial busfor 9600 baud
transmission from DCI to
SMODIM.

DCI-MILES |l CMOS (PDD) Inverted CMOS Logic

Used by DCI/PDD, seria bus for
9600 baud transmission from DCI to
MILESII. CMOS logic high when
SAWE and DCI are not
transmitting to MILES 1.
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NTC-1S RDMS Upgrade Electrical Interface (continued)

Signal Type Function

MILESII-DCI (VDD) RS-232C Used by DCI/VDD, serial busfor
9600 baud transmission from
MILESI to DCI. Used by
DCI/SMODIM, serial bus for 9600
baud transmission from SMODIM

to DCI.

MILES 11-DCI (PDD) CMOS Logic Used by DCI/PDD, serial busfor
9600 baud transmission from
MILES|I to DCI.

Power RTN RTN Battery return for DCI/PDD. VDD

Power supply return for DCI/VDD.
SMODIM Power Supply return for

DCI/SMODIM.

Power +11 to +15VDC Power directly from battery pack for
DCI/PDD.

Power +11to +15vVDC For DCI/VDD (DCI/SMODIM),

power from conditioned/converted
vehicle power on VDD (SMODIM)
power supply board when vehicle
power is present. When vehicle
power is not present, power from

backup battery.
Signa RTN RTN Signal return for serial bus.
Test RXC DCE RS-232 RS-232 Externally accessible test capability.

Will be used for incorporation of a
remote checkout capability.

Test TXD DCE RS-232 RS-232 Externally accessible test capability.
Will be used for incorporation of a
remote checkout capability.

Test/Spare Signal RTN RS-232 Spare control signal for spare seria
data port. Can be used for power
control.

RXD - DCE RS-232 RS-232 Expansion RS-232 receiver used for

GPS interface by Observer
Controller DCI design.

TXD - DCE RS-232 RS-232 Expansion RS-232 transmitter used
for GPS interface by Observer
Controller DCI design.

PWR CNTRL CMOS Logic Power control for SAWE.
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NTC-1S RDMS Upgrade Electrical Interface (continued)

Signal Type Function

VPP VPP Voltage input used for programming
software.

Paralld 1/0 1 CMOS Logic Interruptible parallel 1/0O port used
for interfacing with MILES I/AGES
| signals.

Paralld 1/0 2 CMOS Logic Interruptible parallel 1/0O port used
for interfacing with MILES I/AGES
| signals.

Paralld 1/0 3 CMOS Logic Interruptible parallel 1/0O port used
for interfacing with MILES I/AGES
| signals.

Paralld 1/0 4 CMOS Logic Interruptible parallel 1/0O port used
for interfacing with MILES I/AGES
| signals.

COM IN RS-232C RS-232 Recelve Port

COM OUT RS-232C RS-232 Transmit Port
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DClI | DESCRIPTION DCl DCl DCl DCl DCl DCl DCl VDD PDD SMODIM
PIN# SINK SOURCE | PURPOSE | VDDR | VDD C | PDDR PDD C | PIN# PIN# PIN#
1 1PPS .2ma INPUT 2Meg 3nF 2Meg 3nF Z 7 SAWE
2 MONITOR 3.2ma .5 ma 110 10K/18 3nF 10K/180 3nF h 1 SAWE
0
3 DCI-MILESII VDD 5 ma 5 ma OUTPUT 500 12 nF K
4 DCI-MILESII PDD 7.5 ma 7.5 ma OUTPUT 250 3nF 5 SAWE/5 MILES
I
5 MILESI1-DCI PDD 12 ua INPUT 2Meg 3nF 2MILESII
6 PWR RTN/BATT g 2 SAWE
RTN
7 POWER/BATT + 0.93A/0.38 INPUT 12/29 45 uF 40K 45 uF i 6 SAWE
A
8 SIGRTN L 3 SAWE/1 MILES
I
9 TEST RXD DCE 5ma 5 ma OUTPUT 500 12 nF 500 12 nF
10 | TEST TXD DCE .5 ma INPUT 6K 12 nF 6K 12 nF
11 | TEST SIGRTN
12 | RXD DCE 5ma 5 ma OUTPUT 500 12 nF 500 12 nF
13 | TXD DCE .5ma INPUT 6K 12 nF 6K 12 nF
14 | PWR CONTROL 3.2ma .5 ma OUTPUT 250 3nF 250 3nF
15 [ VPP 60ma INPUT 600K 1.5nF 600K 1.5nF
16 | MILESII-DCI VDD .5 ma INPUT 6K 11 nF a
17 | 1/01 3.2ma .8 ma /0 3K/350 | 3nF 3K/350 3nF
18 | 1/02 3.2ma .8 ma /0 3K/350 | 3nF 3K/350 3nF
19 |1/03 3.2ma .8 ma /0 3K/350 | 3nF 3K/350 3nF
20 |1/04 3.2ma .8 ma /10 3K/350 | 3nF 3K/350 3nF
21 | POWER/BATT + 0.93A/0.38 INPUT 12/29 45 uF 40K 45 uF i 6 SAWE
A
22 | PWRRTN/BATT g 2 SAWE
RTN

Table4.2.3.1-1 NTC-ISTES to DCI Interface Chart
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4.2.3.1.1 NTC RDMS Upgrade DCI Antenna Interface.

The PDD’s dual-band antenna, which contains an antenna element and diplexer, is the physical interface between
the SAWE repeater network and the PDD SAWE receiver and is also the physical interface between the
Dismounted Troop configured Data Communications Interface and the Radio Relay Subsystem used at the NTC
located at Ft. Irwin, California.

The RDMS performance requirements for the dual-band antenna are specified at the DCI antenna connector
described in 3.2.2 and as described in the following subparagraphs. All requirements shall be met while the
antennaisin its operational configuration. Operational configuration is defined as.

1 Antennais connected to the PDD via its normal attachment method.

2. The PDD isworn by a person.

3. All characteristics apply whether the person is standing or prone.

4, All characteristics apply whether the person iswearing a rucksack or not.

The AGES I1I/SMODIM includes an antenna which is the physical interface between the Rotary Wing configured
DCI and the NTC Radio Relay Subsystem. The RDMS performance requirements for this antenna are described in
the following subparagraphs.

4.2.3.2 NTC-IS Impedance.

The antenna connection at the DCI shall present a nominal impedance of 50 chms over the operational bandwidth
of the DCI (845 MHz - 894 MHz).

4.2.3.3 NTC-ISVSWR.
The VSWR at the DCI antenna connection shall not exceed 2.5:1 over the operational frequency range of the DCI.

4.2.3.4 NTC-ISIsolation.
The antenna connection to the DCI shall provide a minimum of 25 dB isolation to the SAWE/RF connection.
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4.3 NTC-ISVDD and SMODIM Power Supply Requirements.

The VDD and SMODIM supply DC power to the DCI across the interface cable. The requirements for the VDD
and SMODIM to DCI power are listed below.

Maximum Voltage (no load) +15.00 VDC

Minimum Voltage +11.00 VDC

DC-DC Conversion Switching Frequencies 135 kHz +15 kHz, 600 kHz +50 kHz

Maximum Ripple & Spikes 100 mV P-P

Maximum Voltage Rise Time 5.0 milliseconds (does not include switch or
battery contact bounce) operating into a 10
ohm load

Maximum Output Current Limited by 1.5 amp slow blow fuse

4.4 NTC-ISDCI Power Conditioning Module Switching Frequency Requirements.

The DCI Power Conditioning Module DC-DC conversion switching frequencies must be chosen to not interfere
with the operation of the Detection Devices. The Detection Device Mine Effects Simulator (MES) receiver operates
around 80 kHz and the VDD power supply board conversion switching frequencies are around 130 kHz and 600
kHz.

The DCI switching fundamental frequency should not fall within the following ranges:

83.35 kHz +10 kHz (also the DCI switching frequency 2nd harmonic
should not fall within this range)

135 kHz +15 kHz

600 kHz +50 kHz

The difference of the DCI switching frequency from 135 kHz +15 kHz should not fall within 83.35 kHz +10 kHz.
The difference of the DCI switching frequency from 600 kHz +50 kHz should not fall within 83.35 kHz +10 kHz.

Ripple on the external 5.0 volt supply for the AGES Il units requiring it shall not exceed 0.6 Vrms over the
frequency range of 1.65 to 8.0 kHz. Outside thisrange al supplies may reach the limits of MIL-STD-461C, Part 2.
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4.4.1 NTC-ISAGESII Constraints.
The AGES |1 system israted to withstand electrical field intensities as follows:

14 kHz to 2 MHz 10V/m
2 MHz to 30 MHz 20V/m
30 MHz to 2 GHz 50V/m

In the region from 30 to 200 MHz, exposure to fields in excess of 25 V/m may affect the performance of the
internally generated voice cues. Other performance parameters remain unaffected up to the above tabulated limits.

4.5 NTC-IS 1-PPS Signal Timing Requirements.

The time-divison-multiple-access (TDMA) communication networks of CMTC-IS and JRTC-IS require
synchronized timing for the transceivers of the DCI and Central Node or Relays. Each transceiver derives its
TDMA receive and transmit time dot timing from the 1-PPS signal. Therefore, it is essential that all the
transceivers are provided synchronized 1-PPS signals from their GPS navigators within a 10 sec accuracy. To
ensure the required 10 sec accuracy between GPS receivers, the 1-PPS signal is synchronized to UTC time to
within +5 sec when receiving time from the GPS NAVSTAR satellite constellation. The Detection Device provides
the 1-PPS signal from the GPS receiver directly to the DCI. The pulse-to-pulse accuracy required is 1 sec +0.5 sec.
The NTC RDMS Upgrade requires the 1 PPS signal from the SAWE/RF MILES Il unit during time
synchronization periods. These periods occur every 15 minutes based on the DCI clock. To accurately update the
time, the accuracy of the 1 PPS signal transition must be within 1 millisecond.

4.6 NTC-1S Communications Protocol .

The DCI to Detection Device interface uses serial communications protocol with 1 start bit, 1 stop bit, 8 data bits
and no parity. The data transfer rate is at 9600 baud. The use of the monitor signal prevents contention between
SAWE and DCI when transmitting to MILES Il. A CMOS logic low on the monitor line means that the DCI or
SAWE deviceis currently transmitting to MILES 1. A CMOS logic high on the monitor line means that neither of
the devices are currently transmitting to MILES Il. SAWE and DCI follow the steps listed below before
transmitting to MILES II:

1 Check level of monitor line until ahigh level isread to ensure that the busis not in use.
2. Assert monitor lineto alow leve.

3. Transmit entire messageto MILESII.

4, Release monitor line, returning it to a high level.
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4.7 NTC-ISMessage Formats.

The interface messages have three basic format types. basic data or command message format, DCI Event
Command, and event report format. Detailed descriptions of all the messages are provided in Appendix A through
D.

4.7.1 NTC-IS Basic Message Format.

The basic data or command message is used for both DCI to DD and DD to DCI communication and is one of the
following types:

DD to DCI DCI to DD
Acknowledge Almanac Data
Almanac Data Request Ammo Level Request
Ammo Level Ammo Level Set
Differential Data Request Differential Data
Ephemeris Data Request Ephemeris Data
Initial Position, Time and Date Request Initial Position, Time and Date
Position Local time
Unit Configuration Repeat Command
UTC Date and time Request Missed Events
Velocity Set Vehicle Type
Missed Events Event Command
Event Report UHF OFF
UHF ON
Unit Configuration Request
UTC Time Start
UTC Time Stop

SMODIUM Config Request

The basic message has the following format.

[ Sync | (1byte) |
[ Message ID [ (Lbyte) |
| Size | (Lbyte) |
| Data | (0to 250 bytes) |
| Checksum | (2bytes) |
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NTC-1S Basic Message Format (continued)

Field Description

Sync Hex value = BB. Tells Detection Device MILES |
receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE
and MILESII.

Message ID Hex value = 00 to 60 I dentifies message type.

Size Hex value = 05 to FF. Telsrecever the total length of
the incoming message, includes sync and checksum
bytes.

Data The data block varies according to the message type.

Checksum The checksum is computed by adding the bytes starting
with the sync byte and ending with the last data byte.
The most significant byte is sent first.

4.7.2 NTC-1SDCI Event Command Message Format.

A DCI Event Command is sent to the Detection Device. If appropriate, the Detection Device responds to the
command by initiating the standard audio/visual cues corresponding to the event type. The Detection Device also
stores an event and report it to the DCI, if necessary. DCI Event Commands are initiated by the DCI, or other
external means, and forwarded through the DCI to the DD. The DCI Event Command message has the following
structure:

[ Sync | (1byte) |
[ Message ID [ (Lbyte) |
| Size [ (1 byte) |
| Event Code | (1 byte) |

| Event Subcode | (1 byte) |

| Checksum | (2 bytes) |
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NTC-1S DCI Event Command Message Format (continued)

Field Description

Sync Hex value = BB. Tdls Detection Device MILES |1
receiver and theDCI that the incoming messageis
communication between the DCI and MILES I,
distinguishing it from communication between SAWE

and MILESII.

Message ID Hex value = 33. I dentifies message type.

Size Hex value = 07. Total length of a CIS Event Command
is 7 bytes, including sync and checksum bytes.

Event Code Specifies command type.

Event Subcode Varies according to command type. May contain
weapon type or BIT status results.

Checksum The checksum is computed by adding the bytes starting

with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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4.7.3 NTC-I1S Event Report Message Format.
When an event occurs the Detection Device stores an event record and send an event report to the DCI, if

necessary. The event report message has the following structure.

[ Sync [ (1 byte) |

| Message ID | (1 byte) |

| Size [ (1 byte) |

| Event Number | (2 bytes) |

| Event Code | (1 byte) |

| Event Subcode | (1 byte) |

| Zone of Impact | (1 byte) |

| Position | (4 bytes) |

| Player ID | (2 bytes) |

[ Time [ (4 bytes) |

| HUTT Position | (1byte) |

| Checksum | (2 bytes) |

Field Description

Sync Hex value = BB. Tells Detection Device MILES |
receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE
and MILESII.

Message ID Hex value = 33. I dentifies message type.

Size Hex value = 15. Total length of an event report message
is 21 bytes, including sync and checksum bytes.

Event Number Index indicating the number of the event report.
Unsigned integer. Most significant byteis sent first

Event Code Identifies type of event report. (see Table A-2).
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NTC-1S Event Report Message Format (continued)

Field Description

Event Subcode Varies according to event report type (see Table A-2).
Possible contents are:

for Direct fire events - MILES weapon code.

for Indirect fire events - Weapon type (artillery/mortar,
RF-mine, chemical, nuclear, MES).

for BIT failure event - SAWE BIT failures.

for Time/Sync Rollover event - year.

Zone of Impact Varies according to event report type (see Table A-2).
Spare except for:

Direct fire events - zone of impact. (VDD only, not
initiated by CIS).

BIT failureevent - MILES |1 BIT failures.

Position Position in Local Grid format as received from GPS.

Player ID CIS/DCI initiated events (except Time/Sync Rollover) -
BBBB (hex). Non-CIS/DCI initiated events - varies
according to event report type (see Table A-2).

Time Event time-tag. Includes day of week, hours, minutes,
and seconds and tenths of second.  BCD format.
HUTT Position For turreted VDD’ s - Hull to turret position, relative

position in 45° increments.
For non-turreted VDD’ s - invalid.
For PDD’s - spare.

Checksum The checksum is computed by adding the bytes starting
with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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4.8 NTC-IS Message Protocols and Timing.

The DCI communicates with the MILES |1 function of the SAWE/MILES Il Detection Device. DCI and MILES 11
always check the sync field of the incoming message. The value contained in the sync field distinguishes MILES
[1/SAWE messages from MILES 11/DCI messages. The DCI only processes messages with a ‘BB’ (hex) in the sync
field.

The DD isin the Uninstrumented Mode prior to receiving a Unit Configuration Request Message. After receiving
a Unit Configuration Request Message, the DD isin the Instrumented Mode.

MILES Il does not accept acknowledges from DCI. MILES Il acknowledges messages it has received from DCI.
The DCI can request MILES |1 to repeat the last message it sent if the DCI determines that there is a discrepancy
with the checksum or the message length of the received message.

Messages between the DCI and the Detection Device that are expected to occur in certain sequences and that may
require special timing are defined in the following subparagraphs.

4.8.1 NTC-ISTime Out Sequence.
The time out sequence for expected acknowledge or response messages from the Detection Deviceis as follows:

DCI sends a message to the DD.

DCI waits 10 seconds for acknowledge or response message from DD.

If no response, DCI sends message again.

DCI repeats steps 2 and 3 for a maximum of 3 minutes or until response from DD.
If no response, DCI sends a Unit Configuration Request message to the DD.

DCI waits 10 seconds for Unit Configuration message from DD.

If no response, DCI performs BIT and sends BIT Event Command to DD.

DCI waits 60 seconds for an acknowledge or a BIT Failure Event Report from DD.
If no response, DCI informs CIS that it has no communication with the DD.

CoNoU~WDNE

Steps 7 and 8 are implemented at CMTC-1S and JRTC-IS, but not for the NTC RDMS Upgrade.

If the DCI is expecting Position, Ve ocity or UTC Date and Time messages from the DD and does not receive them
for at least 3 minutes, then the DCI performs steps 5 through 9 of the above time-out sequence.
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4.8.2 NTC RDMS Upgrade Power On.

After power is applied, the DD and DCI perform BIT. The DD powers up in Uninstrumented Mode. The DCI waits
at least 30 seconds to allow the DD to perform BIT and then initiates the following exchange of Normal Operation
Message Sequences (as defined in 3.9.4):

1. Unit Configuration *
The DCI is now ready to establish RF link communications with the Central Node.

NOTES:
* At NTC, byte 4 = 1E (hex) in the Unit Configuration Request to prevent the GPS from turning off. The DD
cannot report position during BIT.

4.8.2.1 NTC-ISPDD Power On after MILES |1 9-volt Battery Replacement.
After aMILESII 9-volt battery replacement, the PDD will be in the following state:

Uninstrumented Mode
Kill by Power-On
Awake

Reset

Normal RTCA Mode
UHF On

UTC Time Stop

Any communication from the DCI will place the PDD back into Instrumented Mode.

When a 9-valt battery replacement occurs and the 12-volt SAWE-RF/DCI supply has not been interrupted, the
following exchange of Normal Operation Message Sequences occur after the initial Power On Event Report (as
defined in 3.9.4):

Power On Event Report
Kill *

No-Kill SAWE RTCA *
UHF Off *

UTC Time Start *

agkrwpdpE

* The DCI initiates the message sequences as required to return the PDD to its original state before battery
replacement.
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4.8.3 NTC-ISRDMS Upgrade Initialization.

4.8.3.1 NTC-ISRDMS Upgrade Checkout Initialization.

The following Normal Operational Message Sequences (4.8.4.1.2) are executed after receipt of any Configuration
Set message from the Central Node, in the order indicated, following a Power On Sequence.

Set Local Time

Set Initial Position, Time and Date (includes Southwest Reference Corner)
Set Vehicle Type

Initialization Event Command

BIT Event Command

UTC Time Start/Stop

Almanac Data *

Ephemeris Data *

NOTES:
* At NTC, thisdatawill occur asynchronous to the other commands.

4.8.3.1.1 NTC-ISRDMS Upgrade Normal Initialization.

The following Normal Operation Message Sequences (4.8.4.1.2) are executed after receipt of any Configuration
OK message from the Central Node, in the order indicated, following a Power On Sequence.

Set Local Time

UTC Time Start

Set Initial Position, Time and Date
UTC Stop
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4.8.4 NTC-IS Normal Operation Message Sequences.

The following sequences occur during normal operation. The DD may not immediately respond if running BIT or

otherwise occupied. If the DD does not respond within 10 seconds, the DCI repeats the message.

Seguence

1. Almanac Data
2. Acknowledge

=

Almanac Data Request
Almanac Data
3. Acknowledge

N

1. Ammo Level Request

2. Ammo Level

1. Ammo Level Set

2. Acknowledge

3. Set Vehicle Type

4, Acknowledge

5. Vehicle Init Event Report
1. BIT Event Command

2. Acknowledge

3. BIT Failure Event Report

1. Chemical

Contamination Event Command

2. Acknowledge
3. Chemical Contamination
Event Report

1. Communications Kill
Event Command
2. Acknowledge
3. Communications Kill Event

Reports

1 Firepower Kill Event
Command

2. Acknowledge

3. Firepower Kill Event Report

Direction

DCI --> DD
DCl <-- DD

DCl <-- DD
DCI --> DD
DCl <-- DD

DCI --> VDD
DCI <-- VDD

DCI --> VDD
DCI <-- VDD
DCI --> VDD
DCI <-- VDD
DCI <-- VDD

DCI --> DD

DCl <-- DD

DCl <-- DD

DCI --> VDD
DCI <-- VDD
DCI <-- VDD
DCI --> VDD
DCI <-- VDD
DCI <-- VDD
DCI --> VDD

DCI <-- VDD
DCI <-- VDD
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Timing Requirement

- NR
- within 10 seconds

- NR
- NR
- within 10 seconds

- NR
- within 10 seconds

- NR
- within 10 seconds
- NR
- within 10 seconds
- NR

- NR

- within 10 seconds
- occursonly if aDD BIT failure was

detected

- NR

- within 10 seconds
- NR

- NR

- within 10 seconds
- NR

- NR

- within 10 seconds
- NR
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NTC-1S Event Report Message Format (continued)

Seguence

1 Hit Event Command

2. Acknowledge

3. Hit Event Report

1. Initialize Event
Command

2. Acknowledge

3. CIS Init Event Report

1. Kill Event Command

2. Acknowledge

3. Kill Event Report

1. Miss Event Command

2. Acknowledge

3. Miss Event Report

1 Mobility Kill Event
Command

2. Acknowledge

3. Mobility Kill Event Report

1. Reset Event Command

2. Acknowledge

3. Reset Event Report

1 No-Kill SAWE RTCA
Mode Event Command

2. Acknowledge

3. No-Kill SAWE RTCA Event
Report

1 Normal SAWE RTCA
Mode Event Command

2. Acknowledge

3. Normal SAWE RTCA Event
Report

1. Resurrect Event
Command

2. Acknowledge

3. Resurrect by SLID Event

Report

Direction
DCI --> VDD
DCI <-- VDD
DCI <-- VDD
DCI --> DD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> VDD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD

DCI --> DD

DCI <-- DD
DCI <-- DD
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Timing Requirement

NR
within 10 seconds
NR
NR

within 10 seconds
NR

NR
within 10 seconds
NR
NR
within 10 seconds
NR
NR

within 10 seconds
NR

NR
within 10 seconds
NR
NR
within 10 seconds
NR
NR
within 10 seconds
NR

NR

within 10 seconds
NR
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NTC-1S Event Report Message Format (continued)

Seguence

1 Sleep Event Command

2. Acknowledge

3. CIS Sleep Event Report

1 Wake Event Command

2. Acknowledge

3. CIS Wake Event Report

1. Controller Key Detect Event
Report

2. Unit Configuration Request

3. Unit Configuration

1. Differential Data Request

2. Differential Data

3. Acknowledge

1 Ephemeris Data Request

2. Ephemeris Data

3. Acknowledge

1. Initial Position, Time and
Date Request

2. Set Initial Position, Time
and Date

3. Acknowledge

4, Reference Corner Event
Report

1 Position

2. Velocity

1. Repeat

2. (last message DD sent to PU)

1 Request Missed Events

2. Missed Events Report

Direction

DCI --> DD
DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD

DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD

DCI --> DD
DCl <-- DD

Timing Requirement

NR
within 10 seconds
NR

NR
within 10 seconds
NR

NR

NR
within 10 seconds

NR
within 10 seconds
within 10 seconds

NR

within 1 minute
within 10 seconds
NR

NR

within 10 seconds
NR

once every N seconds
once every N seconds,

immediately following position location

message (N defined in Unit

Configuration Request message)

NR
within 10 seconds

NR
within 10 seconds
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NTC-1S Event Report Message Format (continued)

Seguence

1. Set Initial Position, Time
and Date

2. Acknowledge

3. Reference Corner Event Report

1. Set Local Time

2. Acknowledge

3. Time/Sync Rollover
Event Report

1 Set Vehicle Type

2. Acknowledge

3. Init by SLID Event Report

1 UHF Off

2. Acknowledge

1 UHF On

2. Acknowledge

1 Unit Configuration Request

2. Unit Configuration

1. UTC Time Start

2. Acknowledge

3. UTC Dateand Time

4, UTC Time Stop

5. Acknowledge

Direction
DCI --> DD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD

DCI --> VDD
DCI <-- VDD
DCI <-- VDD

DCI --> DD
DCl <-- DD

DCI --> DD
DCl <-- DD

DCI --> DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
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Timing Requirement

- NR

- NR
- NR

- NR
- within 10 seconds
- NR

- NR
- within 10 seconds
- NR

- NR
- within 10 seconds

- NR
- within 10 seconds

- NR
- within 10 seconds

- NR

- within 10 seconds

- within 0.5 seconds from start of the
UTC second reported in the message,
repeated once every second

- upon receipt of valid UTC time

- within 10 seconds
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4.85 NTC-1S GPS Data Updates.

The DCI receives updated GPS Reference Receiver data via the Central Node and the VHF network at the time
intervals defined below. In decentralized mode the DCI provides GPS Reference Receiver datato the DD upon
request from the DD.

4.8.6 Interface Data Accuracy.

Data supplied to the DCI by the DD have the following accuracy:
Position: 25 meters, (taking into account only the north and east components of the position).

Event Report Time Tags: 300 milliseconds (the time stored with the event will be no later than the time the event
occurred plus 300 milliseconds).

UTC Date and Time: 500 milliseconds.
Bit Error Rate: <10°°
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5. JRTC-IS

5.1 JRTC-IS System Overview.

The Joint Readiness Training Center Instrumentation System (JRTC-IS) supports advanced collective training of
the Army and selected Reserve Components and Special Operations Forces units within the context of the Army
training strategy. The U.S. Air Force Air Mobility Command and Air Combat Command air and ground units are
closely integrated into JRTC training.

The purpose of the JRTC-IS, as documented in the System Specification PMT-91-S008, is to support force-on-force
combined arms training through analysis and feedback. The final products of the JRTC-IS are the After Action
Reviews and unit Take Home Packages. Collective training output information is in the form of digital graphics,
video presentations, statistical and narrative summaries and hard copy paper products.

As shown in figure 5.1-1, the system integrates the effects of direct and area weapons smulation systems
(SAWE/MILES 1l and AGES II/SMODIM) on the personnel and equipment participating in the instrumented
training exercise. The JRTC-IS accommodates two methods of Area Weapons Effects (AWE) casualty
determination, Centralized and Decentralized. In the Centralized Method, AWE casualty determination is
accomplished by the CIS and resultant Kills are reported to instrumented players by Kill Commands sent to them
via the RDMS Digital Communications Network (DCN). In the Decentralized Method, the CIS broadcasts
descriptions of the areas affected by simulated AWE to all instrumented players via the UHF Base Station; AWE
casualty determination is accomplished within the PDD or VDD using SAWE equipment, and the results of the
determination are reported to the CIS via the player’s DCI and the DCN. In both centralized and decentralized
mode, direct fire events are recorded by the Detection Device (SAWE/MILES 1l or AGES 11/SMODIM) and
reported to the CIS via the DCI and the DCN. The DCI to Detection Device Interface provides the DCI with the
event data and GPS time, position and velocity data and provides the Detection Device with initialization data,
GPS Reference Receiver data, AWE commands, and operational commands.

-
DIGITAL COMMUNICATION NETWORK

I I
| |
I I
| GPS |
| REFERENCE !
| |
| |
! ! PLAYER UNIT
| |
| [} |
i FIBER |
| RELAY Pl DATA |
: CE%T§£L OPTIC rRANS- , : COMMUNICATION :
! CEIVER |! | INTERFACE |
I _T-_____—_—_—__ | |
VHI# LINK AGES II/SMODIM | | SAWE/MILES I :
LAN I DETECTION DETECTION |
: DEVICE DEVICE I
L__________________________________!
a
RS-422 UHF LINK

Figure5.1-1.  JRTC-IS Player Unit Interface Block Diagram
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5.2 JRTC-ISINTERFACE DESIGN

5.2.1 JRTC-ISInterface Diagram.

The interface between the Data Communications Interface (DCI) and the SAWE/MILES |l Detection Device
(VDD or PDD) isan integral two-way digital data link. Figure 5.2.1-1 shows the DCI/DD interface block diagram.
This interface transmits real-time Detection Device control data from the DCI to the Detection Device via
DCI-MILES, and receives Detection Device event and status data at the DCI from the Detection Device via
MILES-DCI. Messages passed from the DCI to the Detection Device contain initialization data, GPS Reference
Receiver data, AWE Commands, and operational commands. Messages passed from Detection Device to DCI
contain SAWE/MILES Il Event Data and GPS Time, Position and Ve ocity data. The MILES |1 function of the
Detection Device handles all communication between the Detection Device and the DCI. The 1-PPS (one pul se per
second) signal enables the DCI to synchronize its TDMA timing to GPS time. The Monitor line is used to prevent
contention between SAWE and DCI when transmitting to MILES 1l.  The SAWE/MILES Il PDD includes a
dual-band antenna that is shared by both SAWE and the DCI for RF communications; the DCI interfaces to this
PDD antennavia DCI-ANTENNA.

MILES Il SAWE
DCI-
MILES-DCI MILES 1-PPS
DATA
COMMUNICATION
INTERFACE

Figure5.2.1-1. JRTC-ISDCI/DD Interface Diagram for SAWE/MILESI
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The interface between the DCI and the AGES II/SMODIM Detection Device is an integral two-way data link
which is eectrically and mechanically identical to the DCI to SAWE/MILES Il interface. Figure 5.2.1-2 shows the
DCI/DD interface block diagram for AGES II/SMODIM. The information presented in section 3 of this document
applies to both SAWE/MILES Il and AGES II/SMODIM Detection Devices. The SMODIM interface conforms to
the SAWE/MILES Il VDD configuration. The AGES 11/SMODIM includes an antenna and cable that is used by

ICD706014 REV- E.1
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the DCI for RF communication; the DCI interfaces to this antenna/cable via DCI-ANTENNA.

AGES 1I/SMODIM DETECTION DEVICE

AIRCRAFT
1553 BUS
AGES || - SMODIM o
) ) AIRCRAFT
SURVIVABILITY
EQUIPMENT
MILES-DC] DCI- |1-PPS DCI-ANTENNA
MILES
DATA
COMMUNICATIONS
INTERFACE

Figure5.2.1-2. JRTC-ISDCI/DD Interface Diagram for AGES II/SMODIM
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522 JRTC-ISPhysical Interconnection.

Figures 5.2.2-1 and 5.2.2-2 show the cables that connect the JRTC-IS DCI to the PDD and to the VDD
respectively. Figure 5.2.2-3 shows the cables that connect the JRTC-IS DCI to the SMODIM. The pin assignments
for the MS27468T13B35P (or equivalent) connector on the JRTC DCI are listed below. The PDD and SMODIM
provide the DCI-ANTENNA signal via a RF cable terminated in a TNC male connector, as specified in
MIL-STD-348, Figure 313-1, which connects directly to the DCI.

Pin Number Signal Name
1 1-PPS
2 Monitor
3 DCI-MILES |1 RS-232 (VDD)
4 DCI-MILES |1 CMOS (PDD)
5 MILES1I-DCI
6 Power RTN
7 Power (PDD Battery Power, VDD Conditioned Power)
8 Signal RTN
9 PLIDO
10 PLID1
11 Signal Return
12 RXD - DCE RS-232
13 TXD - DCE RS-232
14 Not Used
15 VPP (Software Programming V oltage)
16 OuUT 1
17 OuUT 2
18 OouT 3
19 OouT 4
20 OuUT 5
21 Power (Redundant PDD Battery Power, VDD Conditioned Power)
22 Power Return (Redundant)

The JRTC configuration pin assignments for the MS27466T 13B35S Expansion Connector of the PDD Harness are
listed below.

Pin Number Signal Name

COM IN
COM OUT
DCI-MILES |1 RS-232 (VDD)
Spare
Spare
Return
Monitor
Signal Return
PLIDO
0 PLID1

P OOO~NOOUIDWNPE
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The JRTC configuration pin assignments for the MS27466T13B35S Expansion Connector of the PDD Harness
(continued)

Pin Number Signal Name
11 Signal Return
12 RXD - DCE RS-232
13 TXD - DCE RS-232
14 Not Used
15 VPP (Software Programming V oltage)
16 OuUT 1
17 OuT 2
18 OouT 3
19 OouT 4
20 OuT 5
21 Power
22 Power Return

The pin assignments for the MS3116F18-32P on the SMODIM are listed bel ow.
Pin Number Signal Name

A Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
DCI-MILESII
Signal Return
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
1PPS

N<Xs<CH0IDTTZIrX«IOMmMOO®
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The pin assignments for the MS3116F18-32P on the SMODIM (continued)
Pin Number Signal Name

MILES I1-DCI
Spare

Spare

Spare

Spare

Spare

Power Return
Monitor
Power

oKQ "0 QOO0 TD

—
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SAWE Battery
BATT + 6 ® 4 Power
\ P 5 Power
BATT Return | 2 1 4 1 Power Return
2 Power Return
MILESII
2 MILESII - DCI / COM OUT
MILESII—SAWE | 4 I [ 4 MILES Il — SAWE
SAWE — MILES I 5 'S 5 SAWE / DCI — MILES Il
l i \ 1 Signal Return
wPPs | 7 [ ——\ 3 | COMIN
Monitor 1 / T:I,
Signal Return 3 ®
Expansion Device
DCl M S27466T 138355
M S27467T13B35S
‘ 1 COM IN
Mi-nFi’tF;f ; ¢ 1 , | comour
DCI-MILES Il RS-232 (VDD) 3 3 R,%S")'LES I Re2s2
DCI-MILES Il CMOS (PDD) 4 ——/ 4 Spare
MILES II-DCI , 5
Power Return 5 ¢ | e
6 ® 6 Return
o Power 2 . ® 7 Monitor
Signal Return Signal Return
PLIDO | 8 8 PLIDO
PLID1 | 9 9 PLID1
SignaJ Return 10 10 S|gna| Return
RXD — DCE RS-232 11 11 RXD — DCE RS-232
TXD-DCERS232 | 12 12 TXD -DCE RS-232
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Figure5.2.2-1. JRTC-1S DCI/PDD Interconnection Diagram (see previous page)

VDD DClI
M S3116F18-32P M S27467T 13B35S

/ 1 1-PPS

1-PPS | Z \\ = /
_ i 2 | Monitor
Monitor | h i B | 3 | DCI-MIESII RS$-232
DCI-MILESTH | K \ 4/ 4 | DCI-MILESII CMOS
5 MILES I1-DCI
MILES I1-DCI a T ]
i Signal Return
Signal Return L II 8 J
Input Return Output Return Power Return
Power Return g Power Return
Transient Suppressor* Power
Power | ] Input + Output + Power
PLIDO
PLID1
Signal Return
RXD-DCE RS-232

TXD-DCE RS 232
Not Used

VPP

OouT 1

OuT 2

OuT 3

OuT 4

OuT 5

Interface Cable with Integral Transient Suppressor
(*For compliance with CS06 requirement of PMT-91-S008, paragraph 3.2.6.11.1.2)

Figure 5.2.2-2. JRTC-IS DCI/VDD Interconnection Diagram
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VDD DClI
M S3116F18-32P M S27467T 13B35S

AN /1| 1Pes
1-PPS | Z
Monitor

| \ z
Monitor T 3 DCI-MIES I RS-232
DCI-MILESII \ _/ 4 DCI-MILES I CMOS
5

II 8

X =

MILESII-DCI
Signal Return

MILESII-DCI
Signal Return

r o

Input Return Output Return

6 Power Return
22 Power Return

Power Return g

Transient Suppressor* Power

Power

Power | ] — Input + Output +

PLIDO

PLID1

Signal Return
RXD-DCE RS-232
TXD-DCE RS 232
Not Used

VPP

OouT 1

OuT 2

OuUT 3

OuT 4

OuUT 5

DCI TNC Male

To SMODIM’s DCI-Antenna

DCI Antenna

Interface Cable with Integral Transient Suppressor
(* For compliance with CS06 requirement of PMT-91-S008, paragraph 3.2.6.11.1.3)

Figure 5.2.2-3. JRTC-IS DCI/SMODIM Interconnection Diagram
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523 JRTC-ISElectrica Interface.

The functions and characteristics of the JRTC-1S interface signals are defined below; paragraphs 5.2.3 and 5.2.4
define the DCI Antenna characteristics for the JRTC-IS dismounted troop DCI and rotary wing DCI, respectively.
The term “CMOS Logic” refers to positive true logic levels at CMOS voltages where a logical 0 or low is
represented by a voltage output level of OV to 0.4V and a Logical 1 or high is represented by a voltage output level
of 4.0V to 5.0V.

Signal Type Function

1-PPS CMOS Logic One pul se-per-second, sourced from
MX 7200 GPS Receiver. Allows
DCl toinitializeits TDMA timing.

Monitor CMOS Logic Indicates that the serial busis busy
when SAWE or DCI is transmitting
to MILESI, allowing the SAWE
and DCI to share the interface with
the MILESII.

DCI-MILES I RS-232 (VDD) RS-232C Used by DCI/VDD, serial busfor
9600 baud transmission from DCI to
MILESII. Used by DCI/SMODIM,
serial bus for 9600 baud
transmission from DCI to
SMODIM.

DCI-MILES |1 CMOS (PDD) Inverted CMOS Logic Used by DCI/PDD, serial busfor
9600 baud transmission from DCI to
MILESII. CMOS logic high when
SAWE and DCI are not
transmitting to MILES 1.

MILES [1-DCI RS-232C Used by DCI/VDD, serial busfor
9600 baud transmission from
MILESI to DCI. Used by
DCI/SMODIM, serial bus for 9600
baud transmission from SMODIM

to DCI.

MILES I1-DCI CMOS Logic Used by DCI/PDD, serial busfor
9600 baud transmission from
MILES|I to DCI.

Power RTN RTN Battery return for DCI/PDD. VDD

Power supply return for DCI/VDD.
SMODIM Power Supply return for
DCI/SMODIM.

Power +11 to +15VDC Power directly from battery pack for
DCI/PDD.
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JRTC-IS Electrical Interface (continued)
Signd Type Function

Power +11 to +15VDC For DCI/VDD (DCI/SMODIM),
power from conditioned/converted
vehicle power on VDD (SMODIM)
power supply board when vehicle
power is present. When vehicle
power is not present, power from
backup battery.

Signa RTN RTN Signal return for serial bus.

RXD - DCE RS-232 RS-232C DCE. Spare RS-232 transmit port
(DCI transmit) used for test and
growth.

TXD - DCE RS-232 RS-232C DCE. Spare RS-232 receive port
(DCI receive) used for test and
growth.

PLIDO CMOS Input used by DCI for determination
of equipment interface configuration
(PDD, VDD or SMODIM).

PLID1 CMOS Input used by DCI for determination
of equipment interface configuration
(PDD, VDD, SMODIM).

VPP +5VvVDC Input to DCI enabling resident
firmware to be reprogramming.
Normally at +5 Vdc. Pull down to O
Vdc to enable reprogramming.

ouT 1 CMOS Spare discrete output from DCI;
used for growth.

OuT 2 CMOS Spare discrete output from DCI;
used for growth.

OuUT 3 CMOS Spare discrete output from DCI;
used for growth.

OuT 4 CMOS Spare discrete output from DCI;
used for growth.

OUT5 CMOS Spare discrete output from DCI;
used for growth.

COM IN RS-232C RS-232 Recelve Port

COM OUT RS-232C RS-232 Transmit Port
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5.2.3.1 JRTC-ISDCI Antenna Interface (Dismounted Troop).

The PDD’s dual-band antenna, which contains an antenna e ement and diplexer, is the physical interface between
the SAWE repeater network and PDD SAWE receiver and is also the physical interface between the Data
Communications Interface and the Digital Communications Network used by the Joint Readiness Training Center
located at Ft. Polk, Louisiana.

The RDMS performance requirements for the dual-band antenna are specified at the DCI-ANTENNA connector
described in 3.2.3 and as described in the following subparagraphs. All requirements shall be met while the
antennaisin its operational configuration. Operational configuration is defined as.

1. Antennais connected to the PDD viaits normal attachment method.
2. The PDD isworn by a person.
3. All characteristics apply whether the person is standing or prone and at any azimuth relative

to the measurement point.

4, All characteristics apply whether the person is wearing any of the Army standard rucksacks
over the PDD or not.

5.2.3.1.1 JRTC-IS Operationa Frequency Band.
The dual-band antenna shall be capable of operation in the 225-231 MHz frequency band.

5.2.3.1.2 JRTC-IS Impedance.

The antenna shall present a nominal impedance of 50 ohms at the DCI RF connector over the operational
frequency band.

5.2.3.1.3 JRTC-ISVSWR.

The antenna VSWR shall not exceed 3.0:1 over the operational frequency band as measured in the operational
configuration.

5.2.3.1.4 JIRTC-IS Azimuthal Gain.

Average azimuthal antenna gain shall be at least -7 dBi in the operations configuration. In addition, azimuthal
gain pattern nulls shall not fall below - 10 dBi as measured in the operational configuration.

5.2.3.1.5 JRTC-ISVertica Gain.
The antenna vertical gain shall be within 8 dB of a vertical dipole as measured in the operational configuration.

5.2.3.1.6 JRTC-ISIsolation.
The antenna shall provide a minimum of 20 dB isolation between the DCI and SAWE RF connections.
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5.2.3.2 JRTC-IS DCI Antenna Interface (Rotary Wing).

The AGES II/SMODIM includes an antenna which is the physical interface between the rotary wing configured
DCI and the JRTC Digital Communications Network. The RDMS performance requirements for this antenna are
specified at the DCI-ANTENNA connector described in 3.2.3 and as described in the following subparagraphs.

5.2.3.2.1 JRTC-IS Operationa Frequency Band.
The antenna shall be capable of operation in the 225-240 MHz frequency band.

5.2.3.2.2 JRTC-IS Impedance.

The antenna shall present a nominal impedance of 50 ohms at the DCI RF connector over the operational
frequency band.

5.2.3.2.3 JRTC-ISVSWR.

The antenna VSWR shall not exceed 2.0:1 over the operationa frequency band as measured in the operational
configuration.

52324 JRTC-ISGain.
Antenna gain shall be 3 dBi nominal and 0 dBi minimum over the operational frequency range.

5.2.3.25 JRTC-IS Efficiency.
Antenna efficiency shall be 85% minimum over the operational frequency range.

5.2.3.2.6 JRTC-ISPolarization.
The antenna shall be vertically polarized.

5.2.3.2.7 JRTC-IS Pattern.
The antenna shall exhibit an omni-directional pattern in azimuth and a cosine pattern is elevation.

5.2.3.2.8 JRTC-IS Power.
The antenna shall have an average power rating of 50 watts minimum.

5.2.3.2.9 JRTC-ISLightning Protection.
The antenna shall be DC grounded.
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5.3 JRTC-ISVDD and SMODIM Power Supply Requirements.

The VDD and SMODIM supply DC power to the DCI across the interface cable. The requirements for the VDD
and SMODIM to DCI power are listed below.

Maximum Voltage (no load) +15.00 VDC

Minimum Voltage +11.00 VDC

DC-DC Conversion Switching Frequencies 135 kHz +15 kHz, 600 kHz +50 kHz

Maximum Ripple & Spikes 100 mV P-P

Maximum Voltage Rise Time 5.0 milliseconds (does not include switch or
battery contact bounce) operating into a 10
ohm load

Maximum Output Current Limited by 1.5 amp slow blow fuse

5.4 JRTC-ISDCI Power Conditioning Module Switching Frequency Requirements.

The DCI Power Conditioning Module DC-DC conversion switching frequencies must be chosen to not interfere
with the operation of the Detection Devices. The Detection Device Mine Effects Simulator (MES) receiver operates
around 80 kHz and the VDD power supply board conversion switching frequencies are around 130 kHz and 600
kHz.

The DCI switching fundamental frequency should not fall within the following ranges:

83.35 kHz +10 kHz (also the DCI switching frequency 2nd harmonic
should not fall within this range)

135 kHz +15 kHz

600 kHz +50 kHz

The difference of the DCI switching frequency from 135 kHz +15 kHz should not fall within 83.35 kHz +10 kHz.
The difference of the DCI switching frequency from 600 kHz +50 kHz should not fall within 83.35 kHz +10 kHz.

Ripple on the external 5.0 volt supply for the AGES Il units requiring it shall not exceed 0.6 Vrms over the
frequency range of 1.65 to 8.0 kHz. Outside thisrange al supplies may reach the limits of MIL-STD-461C, Part 2.
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5.4.1 JRTC-ISAGESII Constraints.
The AGES |1 system israted to withstand electrical field intensities as follows:

14 kHz to 2 MHz 10V/m
2 MHz to 30 MHz 20V/m
30 MHz to 2 GHz 50 V/m

In the region from 30 to 200 MHz, exposure to fields in excess of 25 V/m may affect the performance of the
internally generated voice cues. Other performance parameters remain unaffected up to the above tabulated limits.

5.5 JRTC-IS 1-PPS Signal Timing Requirements.

The time-divison-multiple-access (TDMA) communication networks of CMTC-IS and JRTC-IS require
synchronized timing for the transceivers of the DCI and Central Node or Relays. Each transceiver derives its
TDMA receive and transmit time dot timing from the 1-PPS signal. Therefore, it is essential that all the
transceivers are provided synchronized 1-PPS signals from their GPS navigators within a 10 psec accuracy. To
ensure the required 10 psec accuracy between GPS receivers, the 1-PPS signal is synchronized to UTC time to
within +5 psec when receiving time from the GPS NAVSTAR satdllite constellation. The Detection Device
provides the 1-PPS signal from the GPS receiver directly to the DCI. The pulse-to-pulse accuracy required is 1 sec
+0.5 psec. The NTC RDMS Upgrade requires the 1 PPS signal from the SAWE/RF MILES Il unit during time
synchronization periods. These periods occur every 15 minutes based on the DCI clock. To accurately update the
time, the accuracy of the 1 PPS signal transition must be within 1 millisecond.

5.6 JRTC-IS Communications Protocol.

The DCI to Detection Device interface uses serial communications protocol with 1 start bit, 1 stop bit, 8 data bits
and no parity. The data transfer rate is at 9600 baud. The use of the monitor signal prevents contention between
SAWE and DCI when transmitting to MILES I1. The Monitor signal Logic levels are defined in section 4.3.1. A
CMOS logic low on the monitor line means that the DCI or SAWE deviceis currently transmitting to MILES I1. A
CMOS logic high on the monitor line means that neither of the devices are currently transmitting to MILES 1.
SAWE and DCI follow the steps listed bel ow before transmitting to MILES 1I:

1 Check level of monitor line until ahigh level isread to ensure that the busis not in use.
2. Assert monitor lineto alow leve.

3. Transmit entire messageto MILESI.

4, Release monitor line, returning it to ahigh level.
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5.7 JRTC-ISMessage Formats.

The interface messages have three basic format types. basic data or command message format, DCI Event
Command, and event report format. Detailed descriptions of all the messages are provided in Appendix A through

D.

5.7.1 JRTC-IS Basic Message Format.

The basic data or command message is used for both DCI to DD and DD to DCI communication and is one of the

following types:
DD to DCI

Acknowledge

Almanac Data Request
Ammo Level

Date Request

Differential Data Request
Ephemeris Data Request
Event Reports

ICD706014 REV- E.1
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Initial Position, Time and Date Request

Missed Event Reports
Position

Unit Configuration
UTC Date and time
Velocity

The basic message has the following format.

[ Sync | (1byte) |
[ Message ID [ (1byte) |
[ Size [ (1 byte) |
| Data | (0to 250 bytes) |
[ Checksum [ (2bytes) |
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DCl toDD

Almanac Data

Ammo Level Request
Ammo Level Set

CIS Event Commands
Differential Data
Ephemeris Data

Local time

Repeat Command

Request Missed Events

Set Initial Position, Time and Date
Set Vehicle Type

Southwest Reference Corner
UHF OFF

UHF ON

Unit Configuration Request
UTC Time Start

UTC Time Stop
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JRTC-1S Basic Message Format (continued)
Field Description
Sync Hex value = BB. Tells Detection Device MILES |

receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE

and MILESII.

Message ID Hex value = 00 to 4A identifies message type.

Size Hex value = 05 to FF. Telsreceiver the total length of
the incoming message, includes sync and checksum
bytes.

Data Checksum The data block varies according to the message type.

The checksum is computed by adding the bytes starting
with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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5.7.2 JRTC-1SDCI Event Command Message Format.

A DCI Event Command is sent to the Detection Device. If appropriate, the Detection Device responds to the
command by initiating the standard audio/visual cues corresponding to the event type. The Detection Device also
stores an event and reports it to the DCI, if necessary. DCI Event Commands are initiated by the DCI, or other
external means, and forwarded through the DCI to the DD. The DCI Event Command message has the following
structure:

[ Sync | (1byte) |
[ Message ID [ (1 byte) |
| Size [ (1 byte) |
[ Event Code [ (1byte) |

| Event Subcode | (1 byte) |

| Checksum | (2 bytes) |

Field Description

Sync Hex value = BB. Tells Detection Device MILES |
receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE
and MILESII.

Message ID Hex value = 33. ldentifies message type.

Size Hex value = 07. Total length of a CIS Event Command
is 7 bytes, including sync and checksum bytes.

Event Code Specifies command type.

Event Subcode Varies according to command type. May contain
weapon type or BIT status results.

Checksum The checksum is computed by adding the bytes starting
with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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573 JRTC-IS Event Report Message Format.

When an event occurs the Detection Device stores an event record and send an event report to the DCI, if
necessary. The event report message has the following structure.

[ Sync [ (1 byte) |

| Message ID | (1 byte) |

| Size [ (1 byte) |

| Event Number | (2 bytes) |

| Event Code | (1 byte) |

| Event Subcode | (1 byte) |

| Zone of Impact | (1 byte) |

| Position | (4 bytes) |

[ Player ID [ (2bytes) |

[ Time [ (4 bytes) |

| HUTT Position | (1byte) |

| Checksum | (2 bytes) |

Field Description

Sync Hex value = BB. Tells Detection Device MILES |
receiver and the DCI that the incoming message is
communication between the DCI and MILES I,
distinguishing it from communication between SAWE
and MILESII.

Message ID Hex value = 33. I dentifies message type.

Size Hex value = 15. Total length of an event report message
is 21 bytes, including sync and checksum bytes.

Event Number Index indicating the number of the event report.
Unsigned integer. Most significant byteis sent first.

Event Code Identifies type of event report. (see Table A-2).
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JRTC-IS Event Report Message Format (continued)

Field Description

Event Subcode Varies according to event report type (see Table A-2).
Possible contents are:

for Direct fire events - MILES weapon code.

for Indirect fire events - Weapon type (artillery/mortar,
RF-mine, chemical, nuclear, MES).

for BIT failure event - SAWE BIT failures.

for Time/Sync Rollover event - year.

Zone of Impact Varies according to event report type (see Table A-2).
Spare except for:

Direct fire events - zone of impact. (VDD only, not
initiated by CIS).

BIT failureevent - MILES |1 BIT failures.

Position Position in Local Grid format as received from GPS.

Player ID CIS/DCI initiated events (except Time/Sync Rollover) -
BBBB (hex). Non-CIS/DCI initiated events - varies
according to event report type (see Table A-2).

Time Event time-tag. Includes day of week, hours, minutes,
and seconds and tenths of second. BCD format.
HUTT Position For turreted VDD’ s - Hull to turret position, relative

position in 45° increments.
For non-turreted VDD’ s - invalid.
For PDD’s - spare.

Checksum The checksum is computed by adding the bytes starting
with the sync byte and ending with the last data byte.
The most significant byte is sent first.
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5.8 JRTC-IS Message Protocols and Timing.

The DCI communicates with the MILES |1 function of the SAWE/MILES Il Detection Device. DCI and MILES 11
always check the sync field of the incoming message. The value contained in the sync field distinguishes MILES
[1/SAWE messages from MILES 11/DCI messages. The DCI only processes messages with a ‘BB’ (hex) in the sync
field.

The DD isin the Uninstrumented Mode prior to receiving a Unit Configuration Request Message. After receiving
a Unit Configuration Request Message, the DD isin the Instrumented Mode.

MILES Il does not accept acknowledges from DCI. MILES Il acknowledges messages it has received from DCI.
The DCI can request MILES |1 to repeat the last message it sent if the DCI determines that there is a discrepancy
with the checksum or the message length of the received message.

Messages between the DCI and the Detection Device that are expected to occur in certain sequences and that may
require special timing are defined in the following subparagraphs.

581 JRTC-IS Time Out Sequence.
The time out sequence for expected acknowledge or response messages from the Detection Deviceis as follows:

DCI sends a message to the DD.

DCI waits 10 seconds for acknowledge or response message from DD.

If no response, DCI sends message again.

DCI repeats steps 2 and 3 for a maximum of 3 minutes or until response from DD.
If no response, DCI sends a Unit Configuration Request message to the DD.

DCI waits 10 seconds for Unit Configuration message from DD.

If no response, DCI performs BIT and sends BIT Event Command to DD.

DCI waits 60 seconds for an acknowledge or a BIT Failure Event Report from DD.

If no response, DCI informs CIS that it has no communication with the DD.

CoNoU~WDNE

If the DCI is expecting Position, Vel ocity or UTC Date and Time messages from the DD and does not receive them
for at least 3 minutes, then the DCI performs steps 5 through 9 of the above time-out sequence.

Removal of the MILES Il 9-volt battery will inhibit PDD communication to the DCI.
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5.8.2 JRTC-IS Power On.

After power is applied, the DD and DCI perform Bit. The DD powers up in Uninstrumented Mode. The DCI waits
at least 90 seconds to allow the DD to perform BIT and then initiates, in the order indicated, the following
exchange of Normal Operation Message Sequences (as defined in 3.9.4):

1. Unit Configuration Request *
2. BIT Event Command
3. UTC Time Start **

The DCI is now ready to establish RF link communications with the Digital Communications Network.

NOTES:
* At JRTC, byte 4 - 1E (hex) in the Unit Configuration Request to prevent the GPS from turning off. The
DD cannot report position during BIT.

*x At JRTC, the DCI waits to receive five consecutive UTC Date and Time messages with the data set to
accurate time before sending the UTC Time Stop.

78



ICD706014 REV- E.1
9 August 1999

5.8.2.1 JRTC-ISPDD Power On after MILES 11 9-volt Battery Replacement.
After aMILESII 9-volt battery replacement, the PDD will be in the following state:

Uninstrumented Mode
Kill by Power-On
Awake

Reset

Normal RTCA Mode
UHF On

UTC Time Stop

Any communication from the DCI will place the PDD back into Instrumented Mode.

When a 9-valt battery replacement occurs and the 12-volt SAWE-RF/DCI supply has not been interrupted, the
following exchange of Normal Operation Message Sequences occur after the initial Power On Event Report (as
defined in 3.9.4):

Power On Event Report
Kill *

No-Kill SAWE RTCA *
UHF Off *

UTC Time Start *

agkrowpnpE

* The DCI initiates the message sequences as required to return the PDD to its origina state before battery
replacement.

5.8.3 JRTC-ISInitialization.

During JRTC Initialization, Normal Operation Message Sequences are executed (as defined in 5.5.). Unless
otherwise indicated, the order of execution is not important and one sequence need not be compl eted before another
is started. The Initialization described below applies to the system initialization task of player definition
(assignment of PDD, VDD and AGES Il equipment to operational units) performed at the CIS prior to the start of
atraining mission.
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5.8.3.1 JRTC-IS Decentralized Mode Initialization.

The following Normal Operation Message Sequences (5.5) are exchanged during Decentralized Mode
Initialization after the Power On Sequence.

Unit Configuration Request

Initialize Event Command

BIT Event Command

UHF On

Set Initial Position, Time and Date (includes Southwest Reference Corner)
Unit Configuration Request (with desired update rate)

Set Local Time

No Kill/Normal SAWE RTCA Mode Event Command

Ammo Level Set (vehicle players only)

Ammo Level Request (vehicle players only)

5.8.3.2 JRTC-IS Centralized Mode Initialization.

The following Normal Operation Message Sequences (5.5) are executed during Centralized Mode Initialization
after the Power On Sequence.

Unit Configuration Request

Initialize Event Command

BIT Event Command

UHF On

Set Initial Position, Time and Date (includes Southwest Reference Corner)
Almanac Data

Ephemeris Data

Unit Configuration Request (with desired update rate)
Set Local Time

No Kill/Normal SAWE RTCA Mode Event Command
Ammo Level Set (vehicle players only)

Ammo Level Request (vehicle players only)
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5.8.4 JRTC-IS Normal Operation Message Sequences.

The following sequences occur during normal operation. The DD may not immediately respond if running BIT or
otherwise occupied. If the DD does not respond within 10 seconds, the DCI repeats the message.

Seguence Direction Timing Requirement
1. Almanac Data DCI --> DD NR
2. Acknowledge DCI <-- DD within 10 seconds
1. Almanac Data Request DCI <-- DD NR
2. Almanac Data DCI --> DD NR
3. Acknowledge DCI <-- DD within 10 seconds
1 Ammo Level Request DCl --> VDD NR
2. Ammo Level DCI <-- VDD within 10 seconds
1 Ammo Level Set DCl --> VDD NR
2. Acknowledge DCI <-- VDD within 10 seconds
3. Set Vehicle Type DCl --> VDD NR
4, Acknowledge DCI <-- VDD within 10 seconds
5. Vehicle Init Event Report DCI <-- VDD NR
1 BIT Event Command DCI --> DD NR
2. Acknowledge DCI <-- DD within 10 seconds
3. BIT Failure Event Report DCI <-- DD occursonly if aDD BIT failure was
detected
1 Chemica DCl --> VDD NR
Contamination Event
Command
2. Acknowledge DCI <-- VDD within 10 seconds
3. Chemical Contamination DCl <-- VDD NR
Event Report
1 Communications Kill DCI --> VDD NR
Event Command
2. Acknowledge DCI <-- VDD within 10 seconds
3. Communications Kill Event DCI <-- VDD NR
Reports
1 Firepower Kill Event DCI --> VDD NR
Command
2. Acknowledge DCI <-- VDD within 10 seconds
3. Firepower Kill Event Report DCI <-- VDD NR
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JRTC-1S Normal Operation Message Sequences (continued)

Seguence

1. Hit Event Command

2. Acknowledge

3. Hit Event Report

1. Initialize Event
Command

2. Acknowledge

3. CIS Init Event Report

1. Kill Event Command

2. Acknowledge

3. Kill Event Report

1. Miss Event Command

2. Acknowledge

3. Miss Event Report

1 Mobility Kill Event
Command

2. Acknowledge

3. Mobility Kill Event Report

1. Reset Event Command

2. Acknowledge

3. Reset Event Report

1 No-Kill SAWE RTCA
Mode Event Command

2. Acknowledge

3. No-Kill SAWE RTCA Event
Report

1 Normal SAWE RTCA
Mode Event Command

2. Acknowledge

3. Normal SAWE RTCA Event

Report

ICD706014 REV- E.1
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Direction
DCI --> VDD
DCI <-- VDD
DCI <-- VDD
DCI --> DD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> VDD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD
DCl <-- DD
DCl <-- DD
DCI --> DD

DCI <-- DD
DCI <-- DD
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Timing Requirement

NR
within 10 seconds
NR

NR

within 10 seconds
NR

NR
within 10 seconds
NR
NR
within 10 seconds
NR
NR

within 10 seconds
NR

NR
within 10 seconds
NR
NR
within 10 seconds
NR
NR

within 10 seconds
NR
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JRTC-1S Normal Operation Message Sequences (continued)

Seguence Direction Timing Requirement
1. Resurrect Event DCI --> DD - NR
Command
2. Acknowledge DCI <-- DD - within 10 seconds
3. Resurrect by SLID Event DCI <-- DD - NR
Report
1 Sleep Event Command DCI --> DD - NR
2. Acknowledge DCI <-- DD - within 10 seconds
3. CIS Sleep Event Report DCI <-- DD - NR
1 Wake Event Command DCI --> DD - NR
2. Acknowledge DCI <-- DD - within 10 seconds
3. CIS Wake Event Report DCl <-- DD - NR
1 Controller Key Detect Event DCI <-- DD - NR
Report
2. Unit Configuration Request DCI --> DD - NR
3. Unit Configuration DCI <-- DD - within 10 seconds
1 Differential Data Request DCI <-- DD - NR
2. Differential Data DCI --> DD - within 10 seconds
3. Acknowledge DCI <-- DD - within 10 seconds
1 Ephemeris Data Request DCI <-- DD - NR
2. Ephemeris Data DCI --> DD - within 1 minute
3. Acknowledge DCI <-- DD - within 10 seconds
1. Initial Position, Time and DCI <-- DD - NR
Date Request
2. Set Initial Position, Time DCI --> DD - NR
and Date
3. Acknowledge DCl <-- DD - within 10 seconds
4, Reference Corner Event DCI <-- DD - NR
Report
1 Position DCI <-- DD - onceevery N seconds
2. Velocity DCI <-- DD - onceevery N seconds,
immediately following position location
message (N defined in Unit
Configuration Request message)
1 Repest DCI --> DD - NR
2. (last message DD sent to PU) DCI <-- DD - within 10 seconds
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JRTC-1S Normal Operation Message Sequences (continued)

Seguence

1 Request Missed Events

2. Missed Events Report

1. Set Initial Position, Time
and Date

2. Acknowledge

3. Reference Corner Event
Report

1. Set Local Time

2. Acknowledge

3. Time/Sync Rollover
Event Report

1. Set Vehicle Type

2. Acknowledge

3. Init by SLID Event Report

1 UHF Off

2. Acknowledge

1 UHF On

2. Acknowledge

1 Unit Configuration Request

2. Unit Configuration

1. UTC Time Start

2. Acknowledge

3. UTC Dateand Time

4, UTC Time Stop

5. Acknowledge

ICD706014 REV- E.1
9 August 1999

Direction

DCI --> DD
DCl <-- DD

DCI --> DD

DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD

DCI --> VDD
DCI <-- VDD
DCI <-- VDD

DCI --> DD
DCl <-- DD

DCI --> DD
DCl <-- DD

DCI --> DD
DCl <-- DD

DCI --> DD
DCl <-- DD
DCl <-- DD

DCI --> DD
DCl <-- DD

Timing Requirement

- NR
- within 10 seconds

- NR

- NR
- NR

- NR
- within 10 seconds
- NR

- NR
- within 10 seconds
- NR

- NR
- within 10 seconds

- NR
- within 10 seconds

- NR
- within 10 seconds

- NR

- within 10 seconds

- within 0.5 seconds from start of the
UTC second reported in the message,
repeated once every second

- upon receipt of valid UTC time

- within 10 seconds
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5.8.5 JRTC-IS GPS Data Updates.

The DCI receives updated GPS Reference Receiver data via the Central Node and the VHF network at the time
intervals defined below. In decentralized mode the DCI provides GPS Reference Receiver datato the DD upon

request from the DD. In centralized mode the DCI automatically sends GPS Reference Receiver data to the DD
gtarting at initialization at the time intervals shown bel ow.

Almanac Data - at least once every 24 hours
Differential Data-  at least once every 12 seconds
Ephemeris Data - at least once every 15 minutes

Interface Data Accuracy. Data supplied to the DCI by the DD have the following accuracy:
Position: 25 meters, (taking into account only the north and east components of the position).

Event Report Time Tags: 300 milliseconds (the time stored with the event will be no later than the time the event
occurred plus 300 milliseconds).

UTC Date and Time: 500 milliseconds
Bit Error Rate: <10°°

85



6. NOTES
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6.1 Acronymsand Abbreviations.

AAC
AGES
APICM
ASE
AWE
BCD
BIT
CCH
CIs
CMOS
CMTC
CMTC-IS
DCI
DCN
DD

DF
DOD
DOP
DPICM
GFE
GPS
HE
HOW
HTA
HUTT
ICD

IF

Init
Invalid

IRS
JRTC
JRTC-IS
LSB
MCS
MES
MILESII
MLRS
MRL
MSB
NR

Anti-Aircraft

Air-to-Ground Engagement System

Anti-Personnel Improved Conventional Munitions
Aircraft Survivability Equipment

Area Weapon Effects

Binary Coded Decimal

Built-In-Test

Close Combat Heavy

Core Instrumentation System
Complementary-symmetry metal-oxide semiconductor logic
Combat Maneuver Training Center

Combat Maneuver Training Center |nstrumentation System
Data Communications Interface

Digital Communication Network

Detection Device

Direct Fire

Department of Defense

Dilution of Precision

Dual Purpose Improved Conventional Munitions
Government Furnished Equipment

Glaobal Positioning System

High Explosive

Handover Word

Hohenfels Training Area

Hull to Turret

Interface Control Document

Indirect Fire

Initialize

Theword “INVALID” used in Message Descriptions indicates that the data transmitted is
not defined for the field being described and should be ignored.
Interface Requirements Specification

Joint Readiness Training Center

Joint Readiness Training Center Instrumentation System
Least Significant Bit

Mission Control Station

Mine Effects Simulator

Multiple Integrated Laser Engagement System |1
Multiple Launcher Rocket System

Multiple Rocket Launcher

Mogt Significant Bit

No Requirement
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Acronyms and Abbreviations (continued)
NTC National Training Center
N/A Not Applicable
ODIM On-Board Data Interface Module
PCB Printed Circuit Board
PD Point Detonating
PDD Player Detection Device
PPS Pul se-per-second
PRN Pseudo Random Noise
PU Player Unit
revr Receiver
RDMS Range Data Measurement Subsystem
RF Radio Fregquency
RTC Real Time Clock
RTCA Real Time Casualty Assessment
RTCM Radio Technical Commission for Maritime Service
RTN Return
SAWE Simulated Area Weapon Effects
SLID Serial Link Interface Device
SMODIM Small On-Board Data Interface Module
STD Standard
SWRC South West Reference Corner
TBD To Be Determined
TDMA Time division multiple access
TLM Telemetry
UDRE User Differential Range Error
UHF Ultra High Frequency
uUTC Universal Coordinated Time
UTM Universal Transverse Mercator
VDD Vehicle Detection Device
VHF Very High Frequency
Vrms Voltage, root mean square
VSWR Voltage Standing Wave Ratio
XX When used in a Message Description, “XX” indicates that a data byte

can have numerous values
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APPENDIX A

SAWE/MILES 11 Detection Device to Data Communications
Interface M essage Descriptions

A-1



Message
ID (hex)

40
2F
49
31
30
33
32
2C
2E
28
3E
2D

ICD706014 REV- E.1
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Contents
Message Name Page
ACKNOWIBAGE. ... ettt ettt st sttt s nees A-3
AIMANAC DAA REJUES.......o.viiiiiiieitiet ettt bbb bbb sae e A-3
AMMO LEVE REPOM ...ttt ettt ettt s A-4
Differential Datat REQUESL.......coueiieeie ittt s A-5
EphemeriS DAAa REJUESE ........coiiiiiiieiiie ittt ettt et et e beene e A-5
EVENE REDOMS. ...ttt e e s n e e sn e sneesnne e A-6
Initial Position, Timeand Dat@ REQUESE ...........ocuveiiiieie et A-29
MiSSEO EVENES REDOT .......veiivieitiiitie sttt sttt b bttt A-30
POSITION REPOM.......ceteeieeitee et s st st A-30
Unit Configuration REPOM ..........oouiiiiiiiiiiiie sttt s s A-32
UTC Date and TIME REDOIM .......eiieiiiiiiiiiiiie sttt s s A-32
VE OCITY REDOM ..ottt ettt sttt st sb e st sb e e st e e sbeenbeenteenneens A-33
Tables

Title Pege
DCI to Detection Device Messages Requiring Acknowl edge

M ESSAGE RESPDONSE. ...ttt stie ettt ettt e e ab e sb e e sa e e s sre e sr e e e ne e e nneeennne e e A-3
Event Report - Variabl@ FIETAS .......cooeiiiiiee e A-7
MILES Wespon Code DefiNitioNS...........oouiiiiiiiiiiie et A-20
INAirect Fire Weapon TYPES ......eoii ettt sttt st sane s A-22
SAWE BIT fAIIUMNES ...ttt A-25
MILES H/DCI BIT FaIUIES........coiiiiiiiiect ettt s A-25
Enhanced MILES Player [D COUES.........coiiiiiiiiiiie ettt st s s A-25
VENiCle WEBDONS DELAL........coiueiiiiiitie sttt sttt ettt st st sbe e b A-27
Air Defense Plus Vehicle WeapoNS Data............eevveerieenieiiiieniie et A-29
FIX/NAV FallUr@ COOES........eiiiiiiieiiiii ettt bbb e e A-31
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Name
Direction:

Description:

Name
Direction:

Description:

Use:

Format:
Byte #
1

2

3

4-5
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Acknowledge

VDD toDCl and

PDD to DCI

The Detection Device sends an acknowledge to the DCI after it has received one of the
messages shown in Table A-1. The single data byte containsthe ID of the message that was
received by the Detection Device

The Detection Device may send an acknowledge to the DCI during initidization or normal
operation in both centralized and decentralized modes.

Hex Fied Description
BB Sync | dentifies communi cation between DCI and
MILESII.
40 Message ID | dentifies message type.
06 Size Tota message length in bytes.
XX Data Message ID received by Detection Device, range: 02 to 4A
(hex). See Table A-1.
XXXX Checksum Addition of bytes 1 through 4.
byte 5 - Mog significant byte.
byte 6 - Least significant byte.
Table A-1. DCI to Detection Device Messages Requiring An
Acknowledge M essage Response
Message ID (HEX) Message Type
02 Set Vehicle Type
03 Local Time
2A UTC Time Start
2B UTC Time Stop
2F Almanac Data
30 Ephemeris Data
31 Differential Data
32 Initial Position, Time and Date
33 CIS Event Command
34 UHF Off
35 UHF On
4A Ammo Level Set
Almanac Data Request*
VDD toDCl and
PDD to DCI
The Detection Device requests amanac data from the DCI for GPS. The DCI responds with
an “Almanac Data’ message.
Thismessageis used in decentralized mode when the Detection Device is unableto receive
the almanac data from the UHF link.
Hex Fied Description
BB Sync | dentifies DCI/MILES I communication.
2F Message ID | dentifies message type.
05 Size Tota message length in bytes.
0OEF Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.

*This messageisignored by the CMTC-IS DCI.
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Name

Direction:

Description:

Use:

Format:

Byte # Hex

1 BB

2 49

3 1D

4-11 XX.. XX
12-19 XX.. XX
20-27 XX. XX
28-29 XXXX

ICD706014 REV- E.1
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Ammo Level Report

VDD to DCI

The VDD sendsthis message to the DCI in response to an Ammo Leve Request.

NOTE: Ammo type O will contain all therounds (i.e.: ammo types 1 through 3 will be 0) if
there are no loaders or gunners display hooked up to the VDD.

This message is used during initialization and normal operation in both centralized and
decentralized modes.

Fied Description
Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.
Size Tota message length in bytes.
Main Gun Main gun ammunition levels. The total of the levels for ammo
types 0 through 3 must belessthan or equal to 9900.
byte 4-5 Ammo type 0 - APDS (default), two byte
integer, byte 4 = MSB. Range: 0to 9900 (dec).
byte 6-7 Ammotype 1 - HEAT, two byte integer, byte 6
= MSB. Range: 0to 9900 (dec).
byte 8-9 Ammo type 2 - unused, two byte integer, byte 8

= MSB. Range: 0to 9900 (dec).

byte 10-11 Ammo type 3 - unused, two byte integer, byte
10= MSB. Range: 0t0 9900 (dec).

Missile Missileammunition levels. Thetota of thelevesfor anmo

types 0 through 3 mugt belessthan or equal to 99.

byte 12-13 Ammo type 0 - two byte integer, byte 12 =
MSB. Range: 0to 99 (dec).

byte 14-15 Ammo type 1 - two byte integer, byte 14 =
MSB. Range: 0to 99 (dec).

byte 16-17 Ammo type 2 - two byte integer, byte 16 =
MSB. Range: 0to 99 (dec).

byte 18-19 Ammo type 3 - two byte integer, byte 18 =
MSB. Range: 0to 99 (dec).

Coax Coax ammunition levels. Thetatal of the levels for ammo types
0 through 3 must be lessthan or equal to 9900.

byte 20-21 Ammo type O - two byte integer, byte 20 = MSB. Range 0 to
9900 (dec).

byte 22-23 Ammo type 1, two byte integer, byte 22 = MSB. Range 0 to
9900 (dec).

byte 24-25 Ammo type 2, two byte integer, byte 24 = MSB. Range 0 to
9900 (dec).

byte 26-27 Ammo type 3, two byte integer, byte 26 = MSB. Range 0 to
9900 (dec).

Checksum Addition of bytes 1 through 27.

byte 28 - Most dgnificant byte.
byte 29 - Least sgnificant byte.
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Name
Direction:

Description:

Use:

Format:
Byte #
1

2

3

4-5

Name
Direction:

Description:

Use
Format:
Byte #
1
2
3
4-5
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Differential Data Request

VDD toDCl and

PDD to DCI

The Detection Device requests differential data from DCI when it requires differential data
for GPS.

Thismessageis used in decentralized mode when the Detection Device is unableto receive
the differential data from the UHF link, and in centralized mode during normal operation.

Hex Fied Description
BB Sync | dentifies DCI/MILES I communication.
31 Message ID | dentifies message type.
05 Size Tota message length in bytes.
00F1 Checksum Addition of bytes 1 through 3.
byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.
Ephemeris Data Request*
VDD toDCl and
PDD to DCI
The Detection Device requests ephemeris data from DCI when it requires ephemeris data
for GPS. Ephemeris data enables GPSto perform a“fast fix”.
Thismessageis used in decentralized mode when the Detection Device is unableto receive
the ephemeris data over the UHF link.
Hex Fied Description
BB Sync | dentifies DCI/MILES I communication.
30 Message ID | dentifies message type.
05 Size Tota messagelength in bytes.
00FO Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.

*This messageisignored by the CMTC-IS DCI.
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Name
Direction:

Description:
Use:
Format:

Byte #

13-14

15-18

19

20-21

Event Reports
VDD toDCl and
PDD to DCI
The Detection Device reportsthe recorded event when it occurs.
The Detection Device reports eventsin both centralized and decentralized modes

Hex

BB

33

15
XXXX

XX
XX
XX
XX.. XX

XX.. XX

XX

XXXX

ICD706014 REV- E.1

Field

Sync
Message ID
Size

Event Number

Event Code
Event Subcode
Zone of Impact
* Position

Player ID

Time

HUTT Position

Checksum

9 August 1999

Description

| dentifies DCI/MILES 1 communication.

| dentifies message type.

Tota message length in bytes.

Index indicating the number of the event report. Unsigned
integer.

byte 4 - Mog sgnificant byte

byte 5 - Least significant byte

Varies according to event report type. See Table A-2.
Variesaccording to event report type. See Table A-2.
Variesaccording to event report type. See Table A-2.

bytes 9-10 - Loca grid Northings. Unsigned integer LSB = 1
meter, range: 0 to 65534m. Low byte first. The vaue FFFF
(hex) = 65535m is used to indicate out of range.

bytes 11-12 - Local grid Eastings. Unsigned integer LSB = 1
meter, range: 0 to 65534m. Low byte first. The vaue FFFF
(hex) = 65535m is used to indicate out of range.
Variesaccording to event report type. See Table A-2.

* Position isnot valid for all event report messages, however, it
shall be valid for the following event Codes:
1,2,4,5,6,A,B,E,F,10-13,19,1A-1F,29,2D-3D.
Timein BCD.

byte 15 - day of week/tenths.

Least Sg. nibble = tenths of second range: 0to 9.
Most sg. nibble = day of week.

1 - Sunday.

2 - Monday.

3 - Tueday.

4 - Wedneday.

5 - Thursday.

6 - Friday.

7 - Saturday.

byte 16 - hour in BCD, range: 0to 23 (dec).
byte 17 - minutein BCD, range: 0 to 59 (dec).
byte 18 - second in BCD, range: 0 to 59 (dec).
for PDD - invalid, hex value= 00.

for non-turreted VDD - invalid, hex value = 04.
for turreted VDD - failed HUTT = 04.

for turreted VDD - Hull to Turret Podtion, relative position in
45° increments, range: 00 to 07.

Addition of bytes 1 through 19.

byte 20 - Most sgnificant byte.

byte 21 - Least significant byte.
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Table A-2. Event Report - Variable Fidds

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Vehiclelnit 00 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)

Description: TheVDD wasinitialized viaa Set Vehice Type message from aDCI, SLID, or ClSthrough the DCI.

Resurrection 01 (hex) 00 (hex) 00 (hex) XXXXXXXX ~ BBBB (hex)

Description: The DD wasresurrected by the DCI. Rounds were not reset.

Reset 02 (hex) 00 (hex) 00 (hex) XXXXXXXX ~ BBBB (hex)

Description: The DD wasresat by the DCI/SLID. Rounds werereset to the Load set at initialization.

Memory Dump to 03 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)
SLID

Description: The DD was requested to dump its memory to the serial link interface device.

Chet Kill 05 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)

Description: The DD detected the user cheating. If the key isreturned to the normal position a controller-key reset will be sent.
Ten seconds after the chegt is detected the DD will kill itsdlf.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000” isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Controller Key Detect 06 (hex) 00 (hex) 00 (hex) XXX XXX XX 0000 (hex)
01 (hex)

Description: The DD detected the use of a contraller key. The DD has been resurrected, reset. VDD type may have been changed, or etc.
Event subcode “00" indicates key turned to controller position; Event subcode “01” indicates key returned to the home position.

Time/Sync Rollover 07 (hex) Year in BCD 00 (hex) Invalid byte 13 - month in BCD
range (decimal) - range (decimal): 1 (Jan) to
0to99 12 (Dec)

byte 14 - day in BCD
range (decimdl): 1to 31

Description: The DD received atime sync or the day changed.

Power On 08 (hex) 00 (hex) - Alive 00 (hex) Invalid 0000 (hex)
01 (hex) - Dead

Description: The DD was powered on. Thismessageis sent in Uninsrumented Mode. The Event Subcode indi cates Player
Status after Power On.

Power Off 09 (hex) 00 (hex) - Alive 00 (hex) Invalid 0000 (hex)
Description: The DD was powered off.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000” isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Wesapon Fired 0A (hex) MILES Wespon Code 00 (hex) XXXXXXXX **Enhanced MILES PID Code
(VDD only) see Table A-3 see Table A-7
for Vehide Weapons byte 13 - 1¢ two PID digits
data see Table A-8 byte 14 - 2nd two PID digits

Description: Theindicated weapon was fired.

Trigger Released 0B (hex) MILES Wespon Code 00 (hex) XXXXXXXX **Enhanced MILES PID Code
(VDD only) see Table A-3 see Table A-7
for Vehide Weapons byte 13 - 1¢ two PID digits
data see Table A-8 byte 14 - 2nd two PID digits
Miss OE (hex) MILES Wespon Code PDD - 00 (hex) XXXXXXXX **Enhanced MILES PID Code
see Table A-3 VDD - see Table A-7
bit 0 (Is) =zonel byte 13 - 1¢ two PID digits
bit 1=zone2 byte 14 - 2nd two PID digits
bit 2=zone 3
bit 3=zone4
bit4-7=0

Description: A miss by theindicated player wasrecorded in the DD.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000" isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Hit (VDD only) OF (hex) MILES Wespon Code bit 0 (Is) =zonel XXX XXXXX **Enhanced MILES PID Code
see Table A-3 bit 1=zone2 see Table A-7
bit2=2zone3 byte 13 - 1¢ two PID digits
bit 3=zone4 byte 14 - 2nd two PID digits
bit4-7=0
Description: A hit by theindicated player was recorded in the VDD.
Kill 10 (hex) MILES Wespon Code PDD - 00 (hex) XXXXXXXX **Enhanced MILES PID Code
see Table A-3 VDD - see Table A-7
bit 0 (Is) =zonel byte 13 - 1¢ two PID digits
bit1=zone2 byte 14 - 2nd two PID digits
bit2=zone3
bit 3=zone4
bit4-7=0
Description: A kill by theindicated player wasrecorded in the DD.
Mohility Kill 11 (hex) MILES Wespon Code bit 0 (Is) =zonel XXX XXXXX **Enhanced MILES PID Code
seeTable A-3 bit1=zone2 see Table A-7
bit2=2zone3 byte 13 - 1¢ two PID digits
bit 3=zone4 byte 14 - 2nd two PID digits
bit4-7=0

Description: A mohility kill by theindicated player wasrecorded in the VDD.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000" isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Firepower Kill 12 (hex) MILES Wespon Code bit 0 (Is) =zonel XXX XXXXX **Enhanced MILES PID Code
see Table A-3 bit 1=zone2 see Table A-7
bit2=2zone3 byte 13 - 1¢ two PID digits
bit 3=zone4 byte 14 - 2nd two PID digits
bit4-7=0
Description: A firepower kill by theindicated player wasrecorded in the VDD.
Communications Kill 13 (hex) MILES Wespon Code bit 0 (Is) =zonel XXX XXXXX **Enhanced MILES PID Code
see Table A-3 bit1=zone2 see Table A-7
bit2=2zone3 byte 13 - 1¢ two PID digits
bit 3=zone4 byte 14 - 2nd two PID digits
bit4-7=0
Description: A communicationskill by theindicated player wasrecorded in the VDD.
Low Battery Warning 14 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)
(MILES)
Description: The user waswarned of alow battery.
Weapon Key In 15 (hex) 00 (hex) or Invalid Invalid 0000 (hex)
01 (hex)

Description: A user inserted the weapon key in the DD. Event Subcode “00” indicates key turned to Weapon. Key position.

Event Subcode “01” indicates key turned from Weapon Key position to Home position.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000" isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
SAWE Miss 19 (hex) | F Weapon type 00 (hex) XXXXXXXX ClSinitiated - BBBB (hex)
seeTableA-4 Otherwise - 0000 (hex)

Description: A misswas assessed by SAWE (N/A to Nuclear weapon).

SAWE Hit 1A (hex) | F Weapon type 00 (hex) XXXXXXXX ClSinitiated - BBBB (hex)
(VDD only) seeTableA-4 Otherwise - 0000 (hex)

Description: A hit was assessed by SAWE (VDD only).

SAWE Kill 1B (hex) | F Weapon type 00 (hex) XXXXXXXX CISinitiated - BBBB (hex)
seeTableA-4 Otherwise - 0000 (hex)

Description: A kill was assessed by SAWE.

SAWE Mohility Kill 1C (hex) IF Weapon type 00 (hex) XXXXXXXX ClSinitiated - BBBB (hex)
(VDD only) seeTableA-4 Otherwise - 0000 (hex)

Description: A mobility kill was assessed by SAWE.

SAWE Firepower Kill 1D (hex) IF Weapon type 00 (hex) XXXXXXXX ClSinitiated - BBBB (hex)
(VDD only) seeTableA-4 Otherwise - 0000 (hex)

Description: A firepower kill was assessed by SAWE.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000" isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
SAWE Communications 1E (hex) IF Weapon type 00 (hex) XXXXXXXX ClSinitiated - BBBB (hex)
Kill (VDD only) see Table A-4 Otherwise - 0000 (hex)

Description: A communications kill was assessed by SAWE.

SAWE Chem. Contamination 1F (hex) I F Weapon type 00 (hex) XXXXXXXX 0000 (hex)
(VDD only) seeTableA-4

Description: A chemical contamination was assessed by SAWE.

BIT Failure 21 (hex) SAWE BIT failures (vDD) MILESII/ Invalid byte 13 = CISDCl initiated - BB
failures PU BIT failures otherwise - 00
see TableA-5 see Table A-6 (PDD) byte 14 = (see table A-6)
(PDD) =00 (VDD) byte 14 = CIS/DCI initiated

- BB otherwise - 00

Description: BIT was performed in the DD and failure(s) were detected.

SAWE Init 22 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)
Description: SAWE initialized the unit.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000” isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
*SAWE Seep 23 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)

Description: SAWE entered deep mode.

Reference Corner 25 (hex) 00 (hex) 00 (hex) Invalid Invalid

Description: The DD received southwest reference corner data.

SAWE Battery Low 26 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)

Description: SAWE reported alow battery condition.

PMI Battery Low 27 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)
(PDD only)

Description: The protective mask interface reported alow battery condition.
Frequency Change 28 (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)
Description: The DD executed a frequency change command.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000” isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Initialization 29 (hex) 00 (hex) 00 (hex) XXXXXXXX BBBB (hex)

Description: The DD wasinitialized by an Initialize Event Command.

*CIS Sleep 2A (hex) 00 (hex) 00 (hex) Invalid BBBB (hex)

Description: The DD received aslegp command from the PU.

*CIS Wake 2B (hex) 00 (hex) 00 (hex) Invalid BBBB (hex)

Description: The DD received awake command from the PU.

SAWE Shutdown 2C (hex) 00 (hex) 00 (hex) Invalid 0000 (hex)

Description: SAWE was powered off.

Chemical Contamination 2D (hex) I F Weapon type 00 (hex) XXXXXXXX BBBB (hex)
(VDD only) seeTableA-4

Description: A chemical contamination command by the PU was recorded in the VDD.

Norma SAWE RTCA 2E (hex) 00 (hex) 00 (hex) XXXXXXXX BBBB (hex)
Mode
Description: The DD received aNormal SAWE RTCA Mode command from the DCI.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000" isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
No-Kill SAWERTCA  2F (hex) 00 (hex) 00 (hex) XXX XXXXX BBBB (hex)
Mode
Description: The DD received aNo-Kill SAWE RTCA Mode command from the DCI.
Vehicle Power On 30 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: Vehicle power wasturned on at the time indicated.

Vehicle Power Off 31 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: Vehicle power wasturned off at the timeindicated.

NBC System Off* 32 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: The NBC system was shut off at the time indi cated.

Blower On* 33 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: The NBC blower wasturned on at the time indicated.

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000" isused.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Pressure On* 34 (hex) 00 (hex) 00 (hex) XXX XXX XX 0000 (hex)

(VDD only)

Description: The NBC pressure system was enabled at the timeindi cated.

NBC Error*** 35 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: An NBC operator error was detected at the timeindicated.

Mic A Opeator Error* 36 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: A microphone keying operator error was detected at the timeindicated.

Mic A On* 37 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: The microphone was enabled at the timeindi cated.

Mic A Off* 38 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: The microphone was disabled at the time indicated.
* Not implemented by the CMTC CIS.

** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000” isused.
*** Reserved for future use, not currently implemented.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Mic A Sys Error*** 39 (hex) 00 (hex) 00 (hex) XXX XXXXX 0000 (hex)

(VDD only)

Description: A microphone keying operator error was detected at the timeindicated.

Mic B On*** 3B (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

Description: The microphone was enabled at the timeindicated.

Mic B Off*** 3C (hex) 00 (hex) 00 (hex) XXX XXXXX 0000 (hex)
(VDD only)

Description: The microphone was disabled at the timeindicated.

Mic B SysErrorx** 3D (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
(VDD only)

* Not implemented by the CMTC CIS.
** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000" isused.
*** Reserved for future use, not currently implemented.
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Table A-2. Event Report - Variable Fidds (continued)

Event Code Event Subcode Zone of Impact Position
Event Report Type (Byte 6) (Byte 7) (Byte 8) (Bytes 9-12)

Payer ID
(Bytes 13-14)

Description: The DD was optically reset. Rounds werereset toload set at initialization.
Radar Altitude 50
Heading 51
Rangeto Target 52
ASE Status 53
Laser Event 54

* Not implemented by the CMTC CIS. Event code 52 isthe SMODIM range message (see C-23).

** |f the PID isnot decoded properly or ismissing (MILESI), adefault of “0000” isused.
*** Reserved for future use, not currently implemented.
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Table A-3. MILES Weapon Code Definitions
Event
Subcode (HEX) MILES Wespon
00 Universal Kill (Controller Gun), Continuous 00 for weapon boresighting
01 Missile Maverick (various Aircraft), AGES Hellfire, TWGSS TOW
02* Missile: Hellfire (AH64, AH58)
03* Missile AT-3 Sagger (BMPL, BRDM-1, HIND-D, Man), [MILES|: AT-8 Songster (T-80)
04 Mortar: 60mm (Man), 8lmm, 107mm (4.2 in.), 120mm, 160mm, 240mm (Various GV, Man)
05 Mine M15 Track Cutter
[MILESI: Gun AA: 23m (Radar Mode) (ASETIV)]
06 Weapon X
o7* Missile TOW ATGW (M2, M3, AH6, AH64, AH1S, LAV-25, M113, M901, HMMWV, Man),
Shilldagh (M551), AT4 Spigot (Man), [MILESI: AT-5 Spandrd ATGW (BMP2, BRDM,
Hind-D)], AT6 Spiral ATGW (HIND-D)] AT-8 Songster (T-80), Predator TOW |1B
08* Missile ATGW: M47 Dragon (Man), AT-5 Spandrel (BMP2, BMP2C, BRDM2, HIND-E)
Rocket AT: RPG-16 (Man), NTC BRDM-2
09 Flame-thrower: M202 (Man), JAVELIN
0A Mine M21 AT (man)
Main Gun: 125mm (T72, T80)
0B Mine M81A1 Claymore AP (Man), M16
oC Main Gun: 105mm (M1, M60 variants)
0D Howitzer: 152mm (M 1973), 122mm (M1974), 155mm (M109), 100mm (M1944)
Rocket: 122mm BM21 (truck)
OE Rocket: 2.75in (AH-64, AH-1S), 57mm Rocket (HIND-D, HIND-E)
Main Gun: 73mm (BMPL)
OF Rocket: 66 mm M72 LAW (Man), 70mm Viper (Man), AT-4
10 Main Gun: 120mm (M1A1, M1A2 Tank)
11 Rifle (Recoilless): 90mm (Man)
12 Howitzer: 203mm (8-inch) (M110A2), 105mm (M102, M108), 122 mm, 155mm
(M109A2, M198)
13 Grenade 40mm Mark 19 AGS, 40mm M203 Grenade (HMMWV, Man)
14 Bomb, Clugter: Rockeye (Various Aircraft), SMAW
15 Gun: 30mm GAU-8 Avenger (Various Aircraft), AH-64
16 Gun, AA: 23mm (ZSU-23/4 or ASET IV in Visua Mode)
Main Gun: 25mm (M2A2, M3A2, LAV-25)
17 Gun, AA: 20mm Vulcan (M163, M167, AH-1S)
Main Gun: 30mm (BMP2, BMP2C, HIND-D)
18 Machine Gun .50 cal (12.7mm): M2, M85, etc. (Various GV, RW, Man)
19 Missile (SAM): Chaparral (M548, M730), SA-9 Gaskin (BRDM-2 Chass s), SA-13 Gopher
(BRDM-2 Chasss), [MILESI: Stinger (AH-58, OH-58D)], ASET IV
1A Missile (SAM): Stinger (AH-58, OH-58D, HMMWYV, Man), [MILES: SA-9 Gaskin

(ASETIV RF/IR), SA-13 Gopher (ASETIV)]
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Table A-3. MILES Weapon Code Definitions (continued)

Event

Subcode (HEX) MILES Weapon

1B* Rifle .22 cal (5.56mm) M16 Machine Gun .30 cal (7.62mm): M60, M240, Coax, etc. (Various
GV, Man) Misdle Héllfire, AT-3 Sagger, TOW, Shilldagh, AT-5 Spandrdl, AT-6 Spiral, AT-8
Songster, M47 Dragon (PPD kill codes are tranamitted by these missles after they tranamit
MILES codes 02, 03, 07, or 08. The PDD reports an Event Subcode 1B when killed by these
missiles. All other DDsreport Events subcodes 02, 03, 07, or 08 and do not report 1B.)

1C Heavy Miss: 105mm, 152mm, 73mm, Viper (LAW) etc.

1D Light Miss Rifle, Machine Gun, 20mm, &tc.

1E Optica Resurrect (Controller Gun), Light spare miss, Reset for aircraft systems

1F Heavy Spare Miss

20 IFS Actuation

21 Missile (SAM): SA-14 Gremlin (Man)

22 Gun AA: 23mm (ZSU-23/4 Radar Mode)

23 Controller gun/Utility code assessment

24 Optica Reset (Smart Controller Gun), Resurrect for aircraft systems

* PDDs killed by the missiles associated with Event Subcodes, 02, 03, 07, and 08 report Event Subcode 1B instead
of codes 02, 03, 07, or 08. All other DDsreport the Event Subcodes 02, 03, 07, or 08.
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Table A-4. Indirect Fire Wesapon Types

Event
Subcode (Hex) Weapon Type
Artillery/Mortar
00 (reserved)
01 M720-PD, 60 mm HE
02 M821-PD, 81 mm HE
03 M1-PD, 105 mm HE
04 M1-VT, 105 mm HE
05 M444, 105 mm APICM
06 M107-PD, 155 mm HE
07 M107-VT, 155 mm HE
08 M4449A1, 155 mm APICM
09 M483A1, 155 mm DPICM
0A M106-PD, 8inch HE
0B M106-VT, 8inch HE
0oC M404, 8 inch APICM
oD M509A1, 8 inch DPICM
OE M26, MLRS DPICM
OF MK49, 5inch 38 HE
10 MK56, 5inch AAC
11 MK61, 5inch HE
12 MK41, 5inch54 AAC
13 MK25, 8inch HE
14 MK13, 16 inch HE
15 MG76-PD, 76 mm HE
16 V082-PD, 82 mm HE
17 OF843A-PD, 120 mm HE
18 OF843A-VT, 120 mm HE
19 OF24-PD, 122 mm HE
1A OF24-VT, 122 mm HE
1B F864-PD, 240 mm HE
1C F864-VT, 240 mm HE
1D OF482-PD, 130 mm HE
1E OF482-VT, 130 mm HE
1F OF25-PD, 152 mm HE
20 OF25-VT, 152 mm HE
21 XDP540, 152 mm DPICM
22 F620-PD, 203 mm HE
23 F620-VT, 203 mm HE
24 XDP620, 203 mm DIPCM
25 9M22YF-PD, 132 mm MRL HE
26 9IM22K X, 122 mm MRL HE
27 9M27F-PD, 220 mm MRL DIPCM
28 9M27K X, 220 mm MRL DPICM
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Event
Subcode (Hex)
29
2A

C8
42
43
44
45
RF-Mine
C9
CA
CB
CcC
CD
Chemical
CE
CF
DO
D1
D2
D3
D4
D5
D6
D7
D8
D9
DA
DB
DC
DD
DE
DF
EO

*Not implemented at CMTC-IS
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Table A-4. Indirect Fire Wesapon Types (continued)

Weapon Type
FROG-PD, 540 mm ROCKET
CONV 042

CONV200

M329A1 PD, 107mm, HE Mortar (Blue)*
M329A1 VT, 107mm, HE Mortar (Blue)*
M933 PD, 120mm, HE Mortar (Blue)*
F853 PD, 160mm, HE Mortar (Red)*

MINE
MINE-2
HE-WAM
MINE-4
FASCAM

CHEMAZ1 (bligter)
CHEMBL (nervel)
CHEMB2 (nerve U)
CHEMCI1 (blood I)
CHEMC2 (blood U)
CHEMDZ1 (choking I)
CHEMD2 (choking U)
CHEME1

CHEME2

CHEMF1

CHEMF2

CHEMG1

CHEMG2

CHEMH1

CHEMH2

CHEMI1

CHEMI2

CHEMJ1

CHEMJ2
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Table A-4. Indirect Fire Wesapon Types (continued)
Event
Subcode (Hex) Weapon Type
Nucl ear
El wW10Y-1
E2 wW10Y-2
E3 wi15Y-1
E4 wW15Y-2
E5 w20Y-1
E6 wW20Y-2
E7 WwW30Y-1
E8 W30Y-2
E9 W30Y-3
EA W40Y-1
EB W40Y-2
EC W50Y-1
ED W50Y-2
EE W50Y-3
EF NUC7
FO NUC8
F1 NUC9
F2 NUC10
F3 EXP
MES
F4 AT-MES
F5 AP-MES
F6-FE (spares)
FF Power On Kill
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Table A-5. SAWE BIT failures

A “1” in abit postion indicates the corresponding unit failed. Bit assgnments are:
(MSB) bit 7 - MCS Board.
bit 6 - Radio Cable (VDD Only).
bit 5 - GPS Antenna.
bit 4 - GPS RF Unit.
bit 3 - GPS Digital Board.
bit 2 - MES Antenna.
bit 1 - MCS Antenna.
(LSB) bit 0 - SAWE Contraller Board.

Table A-6. MILESII/DCI BIT Failures

A “1” in abit postion indicates the corresponding unit failed. Bit assgnments are:
(MSB) bit 7 - not assigned.

bit 6 - Detector Belts.
bit 5 - Transceiver Module (DCI).
bit 4 - Processor Module (DCI).
bit3- HUTT XMTR (VDD).
bit 2 - Memory Unit (MILESI]I).
bit 1 - Decoding (MILES I - VDD Only).

(LSB) bit 0 - Encoding (MILESII - VDD Only).

Table A-7. Enhanced MILES Player 1D Codes
DD BLUEFOR OPFOR
CONSOLE AMMO ENHANCED PID ENHNACED PID
NUMBER TYPE (Even Only) (Odd Only)
001..165 AMMOO 0002 - 0330 0001 - 0329
166..330 1002 - 1330 1001 - 1329
331..495 2002 - 2330 2001 - 2329
496..660 3002 - 3330 3001 - 3329
001..165 AMMO 1 4002 - 4330 4001 - 4329
166..330 5002 - 5330 5001 - 5329
331..495 6002 - 6330 6001 - 6329
496..660 7002 - 7330 7001 - 7329
001..165 AMMO 2 8002 - 8330 8001 - 8329
166..330 9002 - 9330 9001 - 9329
331..495 A002 - A330 A001 - A329
496..660 B0O2 - B330 BOO1 - B329
001..165 AMMO 3 C002 - C330 C001 - C329
166..330 D002 - D330 D001 - D329
331..495 E002 - E330 EQ001 - E329
496..660 FOO2 - F330 FOO1 - F329
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NOTES on Table A-7:
The Enhanced MILES PID isrepresented by 2 bytes (16 bits) asfollows:

AMMOTYPE bits0..1 =0..3 (decimal) (Ammotypes0,1,2 & 3)
EXTENDED PID hits2..3 =0..3 (decimal) (most significant digit of PID)
BASICPID bits4..15 =1..330(BCD) (3 least Sgnificant digits of PID)

The PID is obtained by masking the AMMO TY PE and then concatenating the EXTENDED PID to the BASIC PID.
An example would be EXTENDED PID= 1, BASIC PID= 234, the PID would be 1234. The BASIC PID ranges from
1 to 330 therefore the concatenation of the two resultsin gapsin the PIDs as follows:

EXTENDED PID 0+ BASIC PID (1..330) = 0001..0330,

EXTENDED PID 1+ BASIC PID (1..330) = 1001...1330,

EXTENDED PID 2+ BASIC PID (1..330) = 2001...2330,

EXTENDED PID 3+ BASIC PID (1..330) = 3001..3330.
NOTES on Table A-7:

CONSOLE NUMBER: The console number of a DD in combination with the setting of the vehicle type (OPFOR or
BLUEFOR vehide) iswhat determinesthe PID for a DD. The consoles are numbered sequentially, however as shown
above, the PIDs are not sequentia. The following shows PID assignments for various consoles.

CONSOLE 1 OPFORVEH = PID 1 BLUEFOR VEH = PID 2
CONSOLE 2 OPFORVEH = PID 3 BLUEFOR VEH = PID 4
CONSOLE3  OPFORVEH=PID5 BLUEFOR VEH = PID 6
CONSOLE 165  OPFOR VEH = PID 329 BLUEFOR VEH = PID 330
CONSOLE 166  OPFOR VEH = PID 1001 BLUEFOR VEH = PID 1002
CONSOLE 330  OPFOR VEH = PID 1329 BLUEFOR VEH = PID 1330
CONSOLE 331  OPFOR VEH = PID 2001 BLUEFOR VEH = PID 2002
CONSOLE495  OPFOR VEH = PID 2329 BLUEFOR VEH = PID 2330
CONSOLE 49  OPFOR VEH = PID 3001 BLUEFOR VEH = PID 3002
CONSOLE 660  OPFOR VEH = PID 3329 BLUEFOR VEH = PID 3330

For small arms, automatic type weapons (codes 27 and 29) the ammo type is used to indicate the type of the firing
player asfollows:

Platform Mounted Weapons Ammo Type 0
Crew Served Weapons Ammo Type 1
*Rifles Ammo Type 2
*Rifles Ammo Type 3

The maximum number of vehicles available before a PID is duplicated is 660 per vehide type/platform. Within each
console are two PIDs, one BLUEFOR and one OPFOR, for atotal of 1320 unique PIDs. The PIDs associated with the
BLUEFOR consales are even integers and with the OPFOR consoles are odd integers.

The maximum number of PDDs available before aPID is duplicated is5280.

* These configurations are not currently available with PID.
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Table A-8. Vehide Weapons Data

VDD *VDD MILES Reload Track
Type Vehicle Host Actual Type Code Basic Init  Time Reload Time
(HEX) Type Type Vehicle Weapon  Number (HEX) Load APDS Heat Load (sec) Qty. (sec.)
0 M1A2 M1/M60 M1 Main Gun 120mm 10 40 39 16 15 1
Coax 7.62 1B 9900 --- -- 9900 O 0
1 M1-120 M1/M60 M1 Main Gun 120mm 10 40 28 12 15 1
Coax 7.62 1B 9900 --- -- 9900 O 0
2 M1A1 M1/M60 --- Main Gun 105mm 0C 63 44 19 15 1
Coax 7.62 1B 1800 --- -- 1800 O 0
3 BMP2C M2/M3 M113 ManGun 30mm 17 500 100 -- 70 10 50
-- 400 70 10 50
Missile  Spandrd 07 5 - 1 15 1 Note 1
Coax 7.62 1B 2000 --- -- 2000 O 0
4 M2A2 M2/M3 M2 Main Gun 22mm 16 900 210 ---  210AP 15 50
--- 690 300HE 15 50
Missle TOW 07 7 - 2 1 1 Note 1
Coax 7.62 1B 2400  --- -- 2400 O 0
5 M3A2 M2/M3 M3 Main Gun 25mm 16 1500 350 ---  300AP 15 50
--- 1150 300HE 15 50
Missle TOW 07 12 - 2 1 1 Note 1
Coax 7.62 1B 4500  --- -- 4500 O 0
6 T80 M551 M60  Main Gun 125mm OA 35 25 10 1 3 1
Missile  Songger 07 5 - 1 3 1 Note 1
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Table A-8. Vehide Weapons Data

VDD *VDD MILES
Reload Track  Fired
Type Vehicle Host  Actud Type Code Basic Init Time Reoad Time
(HEX) Type Type Vehicle Weapon  Number (HEX) Load APDS Heat Load (sec.) OQty. (sec.)
Coax 7.62 1B 3000 --- -- 3000 O 0
7 T72 M551  --- ManGun 125mm OA 40 28 12 1 5 1
Coax 7.62 1B 3000 --- -- 3000 O 0
8 M1974 M551 M113 ManGun 122mm 0D 40 0 40 1 85 1
9 ZsU M551 M113 ManGun 23mm 16 2000 O 2000 500 10 40
A BMPI  M551 --- ManGun 73mm OE 40 10 30 1 75 1
Missile Sagger 03 5 - 1 12 1 Note 1
Coax 7.62 1B 1800 --- -- 1800 O 0
B BMPII M551 --- ManGun 30mm 17 500 100 ---  100AP 18 50
400 100HE 10 50
Missile Spandrd 07 5 - 1 15 1 Note 1
Coax 7.62 1B 2000 --- -- 2000 O 0
C BRDM M551 HMmmwy Missle Spandrd 08 15 - 1 15 1 Note 1
D M113 - M113 -
E HMMWV  --- HMMWV  ---
F M901  --- M901  ---
Table A-8. Vehide Weapons Data (continued)
WF = Weapon Fired Event Report only expected
WFTR = Weapon Fired Event Report and Trigger Released Event Report expected
* = VDD Host Vehicle pertains only to the VDD and must match the actua vehicle wired for
trigger pulls
AP = APDS
HE = Hesat

Note 1- Message BB 02 Byte 4 is formatted as follows for :

Time of Flight (X)

0 - Weapon default
1- 3.5 second TOF
4 - 5.0 second TOF
6 - 6.0 second TOF
8- 7.0 second TOF
A - 8.5 second TOF
E - 12.5 second TOF

Vehicle Type (Y)

3 =BMPC (Default 6 seconds)
4 = M2A2 (Default 12 seconds)
5= M3A2 (Default 12 seconds)
6 = T80 (Default 10 seconds)

A = BMPI (Default 10 seconds)
B =BMP Il (Default 6 seconds)
C = BRDM (Default 10 seconds)
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Table A-8a Air Defense Plus V ehicle Weapons Data

VDD *VDD MILES
Reload Track  Fired
Type Vehicle Host Actua Type Code Basic Init Time Reload i
(HEX) Type Type Vehicle Weapon Number (HEX) Load APDS Heat Load  (sec) Qty. (se
0 C3 M1UM60 M1 None
1 IR-SAM Missle IRM 19 4 1 120 1
2 RF-SAM Missle RFM 19 4 1 120 1
3 ASETBS Missle ABST 1C 99 99 1 99
4 Avenger Missle STGR 1A 8 8 1 99
Coax 50 18 200 200 0 0
5 Bradley M2/M3 M3 Main Gun 25mm 16 900 210 210 15 50
Stinger 690 300 15 50
Missle STGR 1A 4 4 60 1
Coax 762 1B 2400 2400 O 0
6 RESERVED
7 RESERVED
8 RESERVED
9 AAA Main Gun AAA 16 1100 1100 60 100
A RESERVED
B RESERVED
C RESERVED
D M113 None
E HMMWV None
F RESERVED
Name: Initial Position, Time and Date Request*
Direction: VDD to DCl and
PDD to DCI
Description: The Detection Device requestsinitial position, time and date data from the DCI for
GPS.
Usel This message is used in decentralized mode when the Detection Device is unable
to receivetheinitial position, time, and date data from the UHF link.
Format:
Byte# Hex Fidd Description
1 BB Sync | dentifies DCI/MILES I communi cation.
2 32 Message ID | dentifies message type.
3 05 Size Total messagelength in bytes.
45 00F2 Checksum Addition of bytes 1 through 3.

* Not implemented by the CMTC DD.

byte 4 - Mog significant byte.
byte 5 - Leagt significant byte.
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Name
Direction:

Description:

Use:

Format:

Byte #

1

2

3

4to
16(M-N)+19
16(M-N)+20
to 16(M-N)+21

Name
Direction:
Description:

Use

Format:
Byte #
1

2

3

4-7

8-9 XXXX
10-11

12-13
14
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Missed Events Report

VDD to DCI and

PDD to DCI

The Detection Device sends al of the events indexed by the "Request Missed
Events' message in the format defined for the "Event Report" (Message ID = 33
hex). The data blocks (16 bytes each) of up to fifteen event reports that were
missed by the DCI are grouped into the data block of this message.

The Detection Device sends missed event reports in both centralized and
decentralized modes.

Hex Fidd Description
BB Sync | dentifies DCI/MILES I communication.
2C Message ID | dentifies message type.
XX Size Tota message length in bytes. Variable.
XX Data Data bytes 4 through 19 of event report number N
through event report number M.
XXXX Checksum Addition of bytes 1 through 16(M-N)+19.
byte 16(M-N)+20 - Mogt sgnificant byte
byte 16(M-N)+21 - Least sgnificant byte
Position Report
VDD to DCI and PDD to DCI
The GPS postion dataiis reported to the DCI. Bytes 4-14 shown below correspond
directly to data bytes 3-13 of the "FILTERED NAV RESULTS LOCAL GRID
FORMAT" message (ID = D7 hex) provided by the MX 7200 GPS Receiver. The
Detection Device obtains position from GPS and sends it to the DCI at a regular
interval. The data field of the "Unit Configuration Request" message defines the
interval in seconds between position updates.
This message is used during norma operation in both centralized and
decentralized modes.
Hex Fidd Description
BB Sync | dentifies DCI/MILES I communication.
2E Message ID | dentifies message type.
10 Size Tota message length in bytes.
XX.. XX Time of Fix UTC time of fix given astime of day.
byte 4 - hour LSB = 1 hour, range: 0-17 (hex),
0to 23 (dec)
byte 5 - minutes LSB = 1 min. range: 0-38 (hex),
0to 59 (dec)
byte 6,7 - seconds L SB = 2° sec = 0.0009765625 sec
range: 0 to EFFF (hex) = 59.999023 sec. Low byte
fird.
Northings Local grid Northings. Unsgned integer LSB = 1 meter,
range: 0 to 65534m. Low byte first. The value FFFF
(hex) = 65535m isused to indicate out of range.
XXXX Eadtings Local grid Eagtings. Unsgned integer LSB = 1 meter,
range: 0 to 65534m. Low byte first. The value FFFF
(hex) = 65535m isused to indicate out of range.
XXXX Altitude Signed integer LSB = 1 meter. Low byte first.
XX Type of Fix Hex valuesare

01 - 2D non-differential
02 - 2D differentia
03 - 3D non-differential
04 - 3D differentia
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Position Report (continued)
Byte # Hex
15-16 XXXX
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05-09, AQ, A1, F1 through FF - Failed to compute a
fix. Number or quaity of avalable sadlite
measurementsisinsufficient to compute the type of fix
requested. See Table A-9 for definition of fix/nav failure codes.

Fidd Description
Checksum Addition of bytes 1 through 14.

byte 15 - Mogt sgnificant byte.
byte 16 - Least Sgnificant byte.

Table A-9. FIX/NAV Failure Codes

Hex Code
01
02
03

05
06
07
08
09
AO
Al
F1
F2
F3
F4
F5
F6
F7
F8
F9
FA
FB
FC
FD
FE
FF

Reason for Failure

2D, non-differentia

2D, differential

3D, non-differential

3D, differential

2D, PPS corrected

3D, PPS corrected

Position known

External DR

Coagt

GPStime-out (Previous Fix Being Used)

New Fix Not Required (Previous Fix Being Used)
Not enough vdid satdlite measurements

Dilution of precision too large

Standard deviation of filtered navigation too large
Standard deviation of position fix too large

Too many iterationsin postion fix

Too many iterationsin veocity fix

3 satellite gartup failed

3 satellite fix update distance check failed

Solved frequency wastoo large

Solved vel ocity waslarger than 900 mps

Waiting for 2 cond stent sets of measurements for vel ocity fix
Computed altitude has violated export restriction
Computed velocity has violated export restriction
System modeis not a navigation mode

Nav has not run since powerup
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Name
Direction:
Description:

Use:
Format:
Byte#

-bwl\)l—\’s

5-6

7-8

Name
Direction:
Description:

Use:

Format:
e#

o

XX

© 00 ~ » U‘I-bwl\)l—"s

Hex

BB
28
08
XX

XXXX

XXXX

Hex
BB
3E
10
XX
XX

XX

XX
XX
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Unit Configuration Report

VDD to DCI and PDD to DCI

The Detection Device reports its units configuration in response to a "Unit
Configuration Reguest” from the DCI. The firgt data byte denotesa PDD or VDD
and VDD type as applicable. The second data byte containsthe DD Player ID.
Themessageisused at initialization in both centralized and decentralized modes.

Fied Description
Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.
Size Tota message length in bytes.
Unit Hex valuesare
Configuration  Leadt significant nibble
0-PDD
1-VvDD
2 - Aircraft

3 - Air Defense PlusVVDD

Most significant nibble

0 through F - VDD type; see Table A-8.
Aircraft - 0 through F; see Table C-8.

Air Defense Plus - 0 through F; see Table A-8a.

Player ID byte 5 - Leading two digits of the DD player ID.
byte 6 - Trailing two digits of the DD player ID;
see Table A-7.

Checksum Addition of types 1 through 6.

byte 7 - Mogt significant byte.
byte 8 - Leagt significant byte.

UTC Date and Time Report

VDD to DCI and PDD to DCI

The GPS UTC date and time data is reported to the DCI. Bytes 4-14 shown below
correspond directly to data bytes 3-13 of the "UTC DATE AND TIME" message
(ID = D1 hex) provided by the MX 7200 GPS Receiver. The Detection Device
begins sending the UTC date and time data from the GPS once every second after
it hasreceved a "UTC Time Start" message from the DCI. The Detection Device
stops sending the UTC date and time data after it hasreceived a"UTC Time Stop"
message from the DCI. The Detection Device provides the UTC date and time
datato the DCI within 0.5 sec of reading it from GPS.

Thismessageis used at initialization and may be used during normal operation in
both centralized and decentralized modes.

Fied Description
Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.
Size Total messagelength in bytes.
Y ear Y ear snce 1980. 8 bit unsigned integer.
Month 8 bit unsigned integer. Range: 01 to OC (hex),
1 (January) to 12 (December) (dec).
Day 8 bit unsigned integer. Range:01 to 1F (hex), 1to 31
(dec).
Hour 8 bit unsigned integer. Range: 00to 17 (hex), 0to 23
(dec).
Minutes 8 bit unsigned integer. Range: 00 to 3B (hex), 0to 59 (dec).
Seconds 8 bit unsigned integer. Range: 00 to 3B (hex), 0to 59 (dec).
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UTC Date and Time Report_(continued)
Byte# Hex Fidd Description
10-13 XX.. XX Fraction 32 hit unsigned integer scaled LSB = 2°* seconds.
of second
14 XX Data Type of information available. Hex values.
01 - Approximate time taken from battery
backed up clock on MX 7200 digital PCB.
02 - Accurate time obtained during GPS
satdlite navigation.
NOTE: Other Hex values (00, 03 to FF) which are undefined
may be returned. Messages containing these val ues should not
be used.
15-16 XXXX Checksum Addition of bytes 1 through 14.
byte 15 - Mogt dgnificant byte.
byte 16 - Least Sgnificant byte.
Name: Ve ocity Report
Direction: VDD to DCI and DD to DCI

Description: The GPS ve ocity datais reported to the DCI. Bytes 4-11 shown below correspond
directly to data bytes 3-10 of the “FILTERED NAV VELOCITY” message (ID =
D9 hex) provided by the MX 7200 GPS Receiver. The Detection Device obtains
velocity from GPS and sends it to the DCI at aregular interval. The data fidd of
the “Unit Configuration Request” message defines the interval in seconds between
position/velocity updates. This message immediatdy follows the “Position”
message from the Detection Device

Use: This message is used during normal operation in both centralized and

decentralized modes.

Format:

Byte# Hex Fidd Description

1 BB Sync | dentifies DCI/MILES I communication.

2 2D Message ID | dentifies message type.

3 0D Size Total messagelength in bytes.

4-5 XXXX Velocity Scaled LSB= 2”°> meters/'second. Low byte first.
North Ones compliment

6-7 XXXX Velocity Scaled LSB=2" meters/'second. Low byte first.
Eagt Ones compliment

8-9 XXXX Velocity Up Scaled LSB=2" meters/'second. Low byte first.

Ones compliment

10-11 XXXX Frequency Scaled LSB=2" meters/'second. Low byte first.
offset Ones compliment

12-13 XXXX Checksum Addition of bytes 1 through 11.

byte 12 - Mog significant byte.
byte 13 - Least significant byte
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APPENDIX B

Data Communications Interface to SAWE/MILES || Detection
Device Message Descriptions
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Message
ID (hex)

49
4A
33
31
30
32
03
3B
2C
02

35
28

2B
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Name: Almanac Data

Direction: DCI to VDD and DCI to PDD

Description: The DCI sends page 135 of dmanac data to the DD. The DD responds with
an Acknowledge message. Within the Detection Device, MILES | receives
this message and passes the amanac data on to SAWE. SAWE provides the
amanac data to GPS. Bytes 4-28 shown below correspond directly to data
bytes 3-27 of the “SET ONE PAGE OF ALMANAC” message (ID=0E hex)
used by the MX 7200 GPS Receiver.

Usel This messageisin response to an “Almanac Data Request” message from the
DD (not currently implemented in the CMTC DD). In centralized mode it is
sent automatically at initialization and then once every 24 hours.

Format:

Byte# Hex Fidd Description

1 BB Sync | dentifies DCI/MILES I communication.

2 2F MessageID | dentifies message type.

3 1E Size Tota message length in bytes.

4 87 Almanac Page # indicating the type of Almanac datain
Page # bytes 5-28 below.

5-28 XX.. XX Almanac data Page 135 (dec.) of Almanac data which includes
ionosphere and UTC Parameters.  Twenty-four bytes
packed in GPS-ICD-200 with parity bits HOW and
TLM words removed.

29-30 XXXX Checksum Addition of bytes 1 through 28.
byte 29 - Mogt dgnificant byte.
byte 30 - Least sgnificant byte.

Name: Ammo Level Request

Direction: DCI to VDD

Description: The DCI requests the ammo level from the DD. The DD responds with an
Ammo Level message.

Use: Thismessageisused in both centralized and decentralized modes.

Format:

Byte# Hex Fidd Description

1 BB Sync | dentifies DCI/MILES I communication.

2 49 Message ID | dentifies message type.

3 05 Size Total messagelength in bytes.

4-5 0109 Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.
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Name
Direction:
Description:

Use

Format:

13-20

21-28

29-30

Hex
BB
4A
1E
XX
XX

XX

XX

XXXX

Ammo Levd Sat

DCl toVDD
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The DCI sends this command to the VDD to set its ammunition level. The
VDD responds with an acknowledge.
This message is used during initidization and norma operation in both
centralized and decentralized modes.

Fied

Sync
Message ID
Size

Vehicle Type
Main Gun

Missile

Coax

Checksum

Description

| dentifies DCI/MILES 1 communication.

| dentifies message type.

Tota messagelength in bytes.

Hex values are: 00 through OF (hex); seetable A-8.

Main gun ammunition levels. The total of the levels for
ammo types 0 through 3 must be less than or equal to
9900.

byte 5-6 Ammo type 0 - APDS (default), two byte
integer, byte 5= MSB. Range: 0 to 9900
(dec).

byte 7-8 Ammotype 1 - HEAT, two byte integer,

byte 7 = MSB. Range: 0to 9900 (dec).

byte 9-10 Ammo type 2 - unused, two byte integer,
byte 9 = MSB. Range: 0 to 9900 (dec).

byte 11-12 Ammo type 3 - unused, two byte integer,
byte 11 = MSB. Range: 0to 9900 (dec).

Missile ammunition levels. The total of the leves for

ammo types 0 through 3 must be less than or equal to 99.

byte 13-14 Ammo type O, two byte integer, byte 13
= MSB. Range: 0to 99 (dec).

byte 15-16 Ammo type 1, two byte integer, byte 15
= MSB. Range: 0to 99 (dec).

byte 17-18 Ammo type 2, two byte integer, byte 17
= MSB. Range: 0to 99 (dec).

byte 19-20 Ammo type 3, two byte integer, byte 19
= MSB. Range: 0to 99 (dec).

Coax ammunition levels. The total of the levels for

ammo types 0 through 3 must be less than or equal to

9900.

byte 21-22 Ammo type O, two byte integer, byte 21
= MSB. Range: 0to 9900 (dec).

byte 23-24 Ammo type 1, two byte integer, byte 23
= MSB. Range: 0to 9900 (dec).

byte 25-26 Ammo type 2, two byte integer, byte 25
= MSB. Range: 0to 9900 (dec).

byte 27-28 Ammo type 3, two byte integer, byte 27
= MSB. Range: 0to 9900 (dec).

Addition of bytes 1 through 28.

byte 29 - Mogt dgnificant byte.

byte 30 - Least Sgnificant byte.
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DCI to VDD and DCI to PDD

A DClI Event Command is sent to the Detection Device. The Detection
Device responds to the command by sending an Acknowledge messageto the
DCI. DCI Event Commands areinitiated by the DCI, or other externa means,
and forwarded through the DCI to the DD. The Detection Device aso stores
the event and report it to the DCI.

These messages are used in both centralized and decentralized modes.

Name: DCI Event Commands
Direction:

Description:

Use

Format:

Byte# Hex Fidd

1 BB Sync

2 33 Message ID
3 07 Size

4 XX Event Code
5 XX Event Subcode
6-7 XXXX Checksum

Description

| dentifies DCI/MILES 1 communication.

| dentifies message type.

Tota message length in bytes.

Identifies DCI Event Command type. See Table B-1 for
descriptions. Hex values are:

00 -
01-
02 -
03 -
04 -
05-
06 -
07 -
08 -
09 -
*0A -
*0B -
0oC -
oD -

OE -

Initialize

BIT

Reset

Resurrect

Miss

Hit

Kill

Mohbility Kill (for VDD only)

Firepower Kill (for VDD only)
CommunicationsKill (for VDD only)

Weake

Sleep

Chemica Contamination (for VDD only)
Norma SAWE RTCA Mode (for decentralized
mode only)

No-Kill SAWE RTCA Mode (for decentralized
mode only)

* Not implemented by CMTC CIS
Variesaccording to DCI event command type.
Event Code Event Subcode
00,02,03,0A,0B, 00 (hex).

OD,0E
01 (BIT)

A “1" in a bit podtion indicates
the corresponding module failed.
Bit assignments are:

bit O (LSB) - processor module.
bit 1 - transceiver module
bits2to 7 - not assigned.

04-09,0C Indirect Fire Weapon type. See

Table A-4.

Addition of bytes 1 through 5.
byte 6 - Mogt sgnificant byte.
byte 7 - Least significant byte.
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Command Type
Initialize

BIT

Reset

Resurrect

Miss

Hit

Kill

Mobility Kill

Firepower Kill

Communications
Kill

Wake

Sleep

Chemica
Contamination

Norma SAWE
RTCA Mode
No-Kill SAWE
RTCA Mode
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Table B-1. DCI Event Command Descriptions

Description

The DCI commands the Detection Device to initiaize. The Vehicle Detection
Device is given a full ammunition count, (eg., to the ammunition levels
defined by the most recent Ammo Level Set command) ismade aliveif dead,
its event memory is cleared, anud ear sicknesslevel isdetermined, and BIT is
not executed as aresult of thiscommand. An initialization event isreported to
the DCI.

The DCI commands the Detection Device to perform BIT. The single data
byte contains the results of the DCI sdf-test. The results of the Detection
Device BIT are displayed at the Detection Device together with the DCI BIT
results. A OBIT Failure Event Report is sent to the DCI only if there was a
failure detected.

The DCI commands the Detection Device to reset. The Detection Device is
given a full ammunition count and is made dive if dead. No new nuclear
sickness levd is determined, event memory is not cleared, and BIT is not
executed asaresult of this command. A reset event isreported to the DCI.
The DCI commands the Detection Device to resurrect. The Detection Device
is made dive again, if dead. The ammunition count is not changed, no new
nudear sickness level is determined, event memory is not deared, and a BIT
is not executed as a result of this command. The Detection Device reports a
resurrect by SLID event to the DCI.

The DCI causes execution of standard miss actions in the Detection Device.
The Detection Device records a miss event and reportsit to the DCI.

The DCI causes execution of standard hit actions in the Detection Device.
The Detection Device records a hit event and reportsit to the DCI.

The DCI causes execution of gandard kill actions in the Detection Device.
The Detection Devicerecordsakill event and reportsit to the DCI.

The DCI causes execution of standard mobility kill actions in the VDD. The
VDD recordsamohility kill event and reportsit tothe DCI.

The DCI causes execution of standard firepower kill actionsin the VDD. The
VDD records afirepower kill event and reportsit to the DCI.

NOTE: The terminology for Kill is equivalent to a Catagtrophic Kill for a
VDD which is equivdent to the Kill for a PDD.

TheDCI causes execution of sandard communicationskill actions

in the VDD. The VDD records a communications kill event and reportsit to
the DCI.

*The DCI commandsthe DD to wake and return to normal operation with its
UHF and GPS receivers on. This message is sent after a degp command. In
response, the DD reportsa CIS Wake event to the DCI.

*The DCI commandsthe DD to enter deep mode. During deep mode the DD
turns off its UHF and GPS receivers for predetermined periods of time to
conserve power. In response, the DD reportsa ClIS Seep event to the DCI.
The DCI causes execution of sandard chemical contamination

actions in the VDD. The VDD records a chemical contamination event and
reportsit to the DCI.

The DCI commandsthe Detection Deviceto useitsnormal SAWE

RTCA.

The DCI commandsthe Detection Deviceto useits No-Kill SAWE

RTCA. Table B-2 shows how the SAWE RTCA results are modified in this
mode.

* Not implemented by CMTC CIS.
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Table B-2. No-Kill SAWE RTCA Mode
Origina SAWE Reduced Actua
Casualty Assessment by DD: Result:
Conventional Munitions
VDD: Catastrophic Kill --> Near Miss
Firepower Kill --> not affected
Mobility Kill --> not affected
Commo Kill --> not affected
PDD: Kill --> Near Miss

Chemical Munitions
This event isnot recorded and no action istaken

RF Mines
VDD: Catastrophic Kill --> Mohbility Kill
PDD: Kill --> Near Miss
MES
VDD: Catastrophic Kill --> Mohbility Kill
PDD: Kill --> Near Miss
Nud ear
VDD: Catastrophic Kill --> Commo Kill
PDD: Kill --> Near Miss

(Nudear scknesslevel isnot modified)
Note A combination of afirepower kill and amobility kill resultsin a catastrophic kill.

Name: Differentia Data
Direction: DCI to VDD and DCI to PDD
Description: This data is reported to GPS in the DD to set the differential pseudo range

corrections. The DD responds by sending an Acknowledge message to the DCI.
Bytes 4 to N+6 shown beow correspond directly to data bytes 3 through LEN-1,
where LEN = 5*N1+5*N2+6, of the “SET DIFFERENTIAL PSEUDORANGE
CORRECTIONS’ message (ID = OF hex) reguired by the MX7200 GPS
Receiver. Within the Detection Device, MILES Il receives this message and
passes the differential data on to SAWE. SAWE provides the differential data to

GPS.

Use: This message is an immediate response to a “Differentia Data Request” message

from the Detection Device.

Format:

Byte# Hex Fidd Description

1 BB Sync | dentifies DCI/MILES I communication.

2 31 Message ID | dentifies message type.

3 N+8 Size Tota messagelength in bytes.

(in hex)

4 XX Data 4 MSS= N1 = number of type 1 RTCM corrections.

4 Labs= N2 = number of type 2 RTCM corrections.
(Total number of databytes= N =5*N1 + 5*N2).

5-6 XXXX Data Reference time for RTCM corrections given as seconds
in the hour, GPS time, LSB = 1.0 seconds. Low byte
fird.

7to XX Data Type 1 RTCM in accordance with RTCM 134-89/

N1*5+6 SC 104-68) corrections for up to 15 satdllites.

Each satdlite correction packet requires 5 bytes and
incdudes the correction, correction rate, issue of
ephemerisidentifier, scale and UDRE hits.

N1*5+7 XX Data Type 2 RTCM corrections for up to 15 satellites.
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Differential Data Format (continued)

Byte # Hex
toN+6

N+7 to XXXX
N+8

Name

Direction:

Description:

Use

Format:

Byte # Hex

1 BB

2 30

3 4E

4 XX

5-28 XX.. XX
29-52 XX.. XX
53-76 XX.. XX
77-78 XXXX

Fied Description
Each satdlite correction packet requires 5 bytes and
incdudes the correction, correction rate, issue of
ephemerisidentifier, scale and UDRE hits.

Checksum Addition of bytes 1 through N+6.
byte N+7 - Mog significant byte.
byte N+8 - Least significant byte.

Ephemeris Data*

DCI to VDD and DCI to PDD

This message, or series of messages, contains detailed characterigtics on the orbit
of the satdlites in view from the training area at a particular time. This data is
reported to GPS in the DD to set the satdlite ephemeris data in order to perform
“fast fixes’. Bytes 4-76 shown below correspond directly to data bytes 3-75 of the
“SET SATELLITE EPHEMERIS' message (ID = OD hex) required by the
MX7200 GPS Receiver. Within the Detection Device, MILES |l receives this
message and passes the ephemeris data on to SAWE. SAWE provides the
ephemeris datato GPS.

This message is in response to an “Ephemeris Data Request” message from the
DD.

Fied Description

Sync | dentifies DCI/MILES 1 communication.

Message ID | dentifies message type.

Size Total messagelength in bytes.

Data Satellite PRN.

Data Packed sub-frame 1 data (given in ICD-GPS-200 format
with parity bits, HOW and TLM words removed).

Data Packed sub-frame 2 data (given in ICD-GPS-200 format
with parity bits, HOW and TLM words removed).

Data Packed sub-frame 3 data (given in ICD-GPS-200 format
with parity bits, HOW and TLM words removed).

Checksum Addition of bytes 1 through 76.

byte 77 - Mog significant byte.
byte 78 - Least dgnificant byte.

*Not currently implemented at CMTC-ISDCI.
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Name
Direction:
Description:

Use:

Format:

-I}OOI\)I—"%J
\‘

[¢)
H*

8-11

12

13-16

17-20

21

22-23

24
25
26
27
28

Hex
BB
32
1F

XX. XX

XX. XX

XX

XX.. XX

XX.. XX

XX

XXXX

XX
XX
XX
XX
XX
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Set Initial Position, Time and Date

DCI to VDD and DCI to PDD

The purpose of this message is to re-initidlize GPS with an approximate position,
time and date so that the initia satdlite acquisition can be performed without
resorting to search-the-sky. SAWE uses the initial podtion in this message to set
the center of the training area for GPS position known mode (NOTE: this mode is
not currently implemented in the GPS navigator receiver, initid postion data is
reserved for future use). SAWE uses the UTM data to st the loca grid origin
(southwest reference corner). The DD responds by sending an acknowledge
message to the DCI. Bytes 4-11, 22, 23, and 25-29 shown bdow correspond
respectively to data bytes 3-17 of the “SET INITIAL POSITION, TIME AND
DATE” message (ID = 02 hex) required by the MX 7200 GPS Receiver. Bytes
13-20 shown below correspond directly to data bytes 6-13 of the “UTM
COORDINATES FOR THE SOUTHWEST CORNER OF LOCAL GRID”
message (ID =17 hex) required by the MX 7200 GPS Receiver. Byte 21 shown
bel ow corresponds directly to data byte 3 of the“SET LOCAL DATUM” message
(ID = OA hex) required by the MX 7200 GPS Receiver. In response to this
message the Detection Device reports a “Reference Corne™” event to the DCI.
Map Grid WGS84 is used by the MX7200 GPS Receiver as a default valve.

The value of byte 24 shown below is used directly for the “North DOP Limit”
(byte 3) and “South DOP Limit" (byte 4) of the “SET NAVIGATION DOP
LIMITS" message (ID = 02 hex) required by the MX7200 GPS Receiver. One and
ahaf timesthe value of byte 24 shown bdow is used for the “Up” (vertical) DOP
Limit (byte5) of the“SET NAVIGATION DOP LIMITS’ message (ID = 02 hex)
required by the MX7200 GPS Receiver.

This message is in response to a “Initial Postion, Time and Date Request”
message from the DD. It is sent automatically at initialization.

Fied Description

Sync | dentifies DCI/MILES 1 communication.

Message ID | dentifies message type.

Size Tota message length in bytes.

Latitude Latitude of center of training area. 32 bit Sgned integer
scaled LSB=2"2 degrees. North positive. South negative.
Range: -90 to +90 degrees. Low byte fird.

Longitude Longitude of center of training area. 32 bit Sgned integer
scaled LSB=2% degrees. East positive West negative.
Range: -180 to +180 degrees. Low byte fird.

UTM Zone UTM Zone number. Range: 01 to 3C (hex), 1 to 60
(dec). 8 bitsLSB = 1.

Eadting UTM Easting for SWRC. Range: 0-1,000,000 meters. 32
bit sgned integer LSB = 1 meter. Low bytefird.

Northing UTM Northing for SWRC. Range: 0-20,000,000 meters.
32 hit signed integer LSB = 1 meter. Low byte fird.

Datum Local datum sdection. Range: 01 through 34 (hex) 01
through 51 (decimal). Examples:
1F=NAD27, 31 = WGS84, and 11 = EURQ79.

Altitude Height above mean sealevel. 16 bit Sgned integer scaled
LSB=1 meter. Low bytefirst.

DOP Limits GPS DOPlimits.

Y ear Y ear snce 1980. 8 hit unsigned integer.

Month 8 bit unsgned integer. Range: 1 to 12.

Day 8 bit unsigned integer. Range: 1 to 31.

Hour 8 bit unsigned integer. Range: 0 to 23.

B-9



ICD706014-E.1

Set Initial Position, Time and Date Format (continued)

Byte # Hex
29 XX
30-31 XXXX
Name

Direction:

Description:

Use

Format:

Byte# Hex

1 BB

2 03

3 oC
4-10 XX. XX
11-12 XXXX

9 August 1999
Fied Description
Minutes 8 bit unsigned integer. Range: 0 to 59.
Checksum Addition of bytes 1 through 29.

byte 30 - Most dgnificant byte.
byte 31 - Least sgnificant byte.

Set Locd Time

DCI to VDD and DCI to PDD

Local time is sent to the Detection Device. The Detection Device responds by
sending an Acknowledge message to the DCI. Within the Detection Device the
real-time clock (RTC) is set and garted accordingly. In response, the Detection
Device reports a “Time Sync/Rollover” event to the DCI. The local time data
cong gts of day of week, years since leap year, hours, minutes (place holder only),
seconds (place holder only), date, month, and year. (Seencte)
Themessageisused at initialization.

Fidd Description

Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.

Size Total messagelength in bytes.

Data Local timein BCD.

byte 4 - day of week/lesp year.

Leag sg. nibble = number of years since leap year,

range: 0to 3.

Most sg. nibble = day of week.

1 - Sunday.

2 - Monday.

3 - Tueday.

4 - Wedneday.

5 - Thursday.

6 - Friday.

7 - Saturday.

byte 5 - hour in BCD, range (dec): 0to 23.

byte 6 - minutein BCD, FF (hex) (not used).

byte 7 - second in BCD, FF (hex) (not used).

byte 8 - day in BCD, range (dec): 1to 31.

byte 9 - month in BCD, range (dec): 1 (January) to 12

(December).

byte 10 - year in BCD, range (dec): 0to 99.
Checksum Addition of bytes 1 through 10.

byte 11 - Mog significant byte.

byte 12 - Leadt significant byte.

Note: At NTC, do not use thiscommand near the hour or thetimewill becomeincorrect.
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Name

Direction:
Description:

Use:

Format:

Byte # Hex
1 BB

2 3B

3 05
4-5 OOFB

ICD706014-E.1
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*Repeat Command

DCI to VDD and DCI to PDD

The command is sent to the Detection Device if there is a discrepancy with the
checksum or message length of the received message. After the DCI sends a
repest command to the Detection Device, the Detection Device repesdts the last
messageit sent to the DCI. (seenate)

The DCI may send arepeat command to the Detection Device during initialization
or normal operation in both centralized and decentralized modes.

Fidd Description

Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.

Size Total messagelength in bytes.
Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.

Note: At the NTC, thisisahigh priority message and will be sent immediately to the VDD, PDD.

* Not implemented by the CMTC DCI, the Request Missed Events command is used instead.

Name

Direction:

Description:

Use

Format:

Byte # Hex

1 BB

2 2C

3 09

4-7 XX. XX
8-9 XXXX
Name

Direction:

Description:

Use

Format:

Byte # Hex

1 BB

2 02

3 06

Request Missed Events

DCI to VDD and DCI to PDD

A request for missed events is sent to the Detection Device after the DCI has
detected that it has not received some event reports. The DCI examines the event
number field within the event reports to determine if it has missed event(s). The
Detection Device responds to a “Request Missed Events’ message with “Missed
Events Report”. The DCI can only request a maximum of 15 events at one time.
Detection Device report of missed eventsislimited to last 500 events.
Thismessageisused in both centralized and decentralized modes.

Fidd Description

Sync | dentifies DCI/MILES 1 communication.

Message ID | dentifies message type.

Size Total messagelength in bytes.

Data First and lagt missed event numbers.
Two unsigned integers. Range: 0 to 65535 for each.
Lagt - Firg <15

byte 4 - Mogt significant byte of first event missed.

byte 5 - Least significant byte of first event missed.

byte 6 - Mogt significant byte of last event missed.

byte 7 - Least significant byte of last event missed.
Checksum Addition of bytes 1 through 7.

byte 8 - Mog significant byte.

byte 9 - Least significant byte.

Set Vehicle Type

DCl toVDD

The DCI sends this command to the VDD to se its Vehicle type. The VDD
responds with an acknowledge. This command performs a Reset of the VDD.
Thismessageisused during initialization and norma operation in both centralized
and decentralized modes.

Fied Description

Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.

Size Total messagelength in bytes.
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Name
Direction:
Description:

Name
Direction:
Description:

Use
Format:

Byte #
1

2

3

4-5

XX

XXXX

UHF Off

Hex
BB

05
O00F4

Hex
BB
35
05

00F5

ICD706014-E.1
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Vehicle Type Hex vauesare

00 through OF (Hex) for VDD; see Table A-8.

00 through OF (Hex) for Aircraft; see Table C-8.

00 through OF (Hex) for Air Defense; see Table A-8a
Checksum Addition of bytes 1 through 4.

byte 5 - Mog sgnificant byte.

byte 6 - Least significant byte.

DCI to VDD and DCI to PDD

The DCI sends a UHF Off message to the Detection Device which tells the SAWE
portion of the Detection Device to request GPS reference receiver data from the
DCI. In response to this command, the Detection Device sends an Acknowledge
message to the DCI and shuts off its UHF receiver.

Thismessageisused at initialization in centralized mode only.

Fidd Description

Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.

Size Total messagelength in bytes.
Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.

UHF On

DCI to VDD and DCI to PDD

The DCI sends a UHF On message to the Detection Device which tellsthe SAWE
portion of the Detection Device to obtain GPS reference receiver data primarily
from the UHF link. The DD responds by sending an Acknowledge message to the
DCI. In this mode, the Detection Device requests the GPS reference receiver data
from the DCI only if it istemporarily unavailable from the UHF link.
Thismessageisused at initialization in decentralized mode only.

Fied Description

Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.

Size Total messagelength in bytes.
Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.
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Name
Direction:
Description:

Use:

Format:
e#

-bwl\)l—\’%f}

5-6

ICD706014-E.1
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Unit Configuration Request

Hex
BB
28
06
XX

XXXX

DCI to VDD and DCI to PDD

The DCI requeds the configuration of the Detection Device. The Detection
Devicereports back its configuration in a* Unit Configuration” message asa PDD
or VDD and VDD type as applicable. The single data byte contains the interval in
seconds that the Detection Deviceisto send GPS position and vel ocity updates to
the DCI. (see note)

This message is used at initidization and during normal operation in both
centralized and decentralized modes. The DCI requedts unit configuration during
normal operation after the Detection Device has reported a “controller key detect”
event. A “controller key detect” event may indicate that the controller has changed
the VDD type.

Fidd Description

Sync | dentifies DCI/MILES 1 communication.

Message ID | dentifies message type.

Size Total messagelength in bytes.

GPS Data Number of seconds between each position/vel ocity

Update report sent from the Detection Device, LSB=1

Interval second. Maximum = 4 minutes 15 seconds. 00 = no GPS
Data Updates areto be sent from the Detection Device.

Checksum Addition of bytes 1 through 4.

byte 5 - Mog significant byte.
byte 6 - Least significant byte.

Note: At the NTC, thisisahigh priority message and will be sent immediately to the VDD, PDD.

Name
Direction:

Description:

Use:

Format:
Byte #
1

2

3

4-5

UTC Time Start

Hex

BB

05
O0OEA

DCl to VDD and

DCl to PDD

DCI commands the Detection Device to begin sending UTC Date and Time
messages once every second. The DD responds by sending an Acknowledge
messageto the DCI.

Thismessageis used at initialization and may be used during normal operation in
both centralized and decentralized modes.

Fied Description

Sync | dentifies DCI/MILES 1 communication.
Message ID | dentifies message type.

Size Total messagelength in bytes.
Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.
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Name: UTC Time Stop
Direction: DCI to VDD and DCI to PDD
Description: DCI commands the Deection Device to stop sending UTC Date and Time

messages. The DD responds by sending an Acknowledge message to the DCI.
After the DCI has received valid time datain a UTC Date and Time message, the
DCI sendsa UTC Stop Time messageto the Detection Device. (Note: There could
be up to 10 additional messages sent after sending this message)

Usel This messageis used at initialization and may be used during normal operation in
both centralized and decentralized modes.

Format

Byte# Hex Fidd Description

1 BB Sync | dentifies DCI/MILES I communi cation.
2 2B Message ID | dentifies message type.

3 05 Size Total messagelength in bytes.

4-5 00OEB Checksum Addition of bytes 1 through 3.

byte 4 - Mogt sgnificant byte.
byte 5 - Least significant byte.
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APPENDIX C

SMODIM to Data Communications
Interface Message Descriptions



Message
ID (hex)

40
2F
49
49
31
30
33
33
33
33
32
2C
2E
2E
28
3E
2D

C-2

C-4
C-5
C-6
C-7
C-8
C-9
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Name: Acknowledge
Direction: SMODIM to DCI
Description: The SMODIM sends an acknowledge to the DCI after it has received one of the messages shown in

Table C-1. The single data byte containsthe ID of the message that was received by the SMODIM.
Use: The SMODIM may send an acknowledge to the DCI during initialization or normal operation.
Format:
Byte Hex Fied Description
1 BB Sync | dentifies communication between DCI and SMODIM.
2 40 Message ID I dentifies Message type.
3 06 Size Total Message length in bytes.
4 XX Data Message ID received by the SMODIM, range: 02 to 4A (hex).

See Table C-1.

5-6 XXXX Checksum Addition of bytes 1 through 4.

byte 5 - Most significant byte.
byte 6 - Least significant byte.

Table C-1. DCI to SMODIM Messages Requiring An

Acknowledge Message Response
Message ID (HEX) Message Type
02 Set Vehicle Type
03 Local Time
2A UTC Time Start
2B UTC Time Stop
2F Almanac Data
30 Ephemeris Data
31 Differential Data
32 Initial Position, Time, and Date
33 DCI Event Command
4A Ammo Level Set
Name: Almanac Data Request*
Direction: SMODIM to DCI
Description: The SMODIM requests almanac data from the DCI for GPS. The DCI responds with an "Almanac
Data' message.
Use: Thismessage is used during normal operation.
Format:
Byte Hex Field Description
1 BB Sync | dentifies communication between DCI and
SMODIM.
2 2F Message ID | dentifies Message type.
3 05 Size Total Message length in bytes.
4 OOEF Almanac Page # indicating the type of Almanac datain
Page # bytes 5-28 below.
4-5 XXXX Checksum Addition of bytes 1 through 3.

byte 4 - Most significant byte.
byte 5 - Least significant byte.

*Thismessageisignored by the CMTC-1S DCI.



Name: Ammo Level Request

Direction:

Description:

Use:

Format:

Byte # Hex

1 BB

2 49

3 05

4-5 0109
Name:

Direction:

Description:

Use:

Format:

Byte Hex

1 BB

2 49

3 1D

4-11 XX.. XX
12-19 XX.. XX
20-27 XX.. XX

DCl to SMODIM

ICD706014-E.1
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The DCI requests ammo level from the DD. The DD responds with an "Ammo Level” message.
Thismessageisused in normal operations.

Field
Sync

Message ID
Size
Checksum

Ammo Level Report
SMODIM to DCI

Description

| dentifies communication between DCI and
SMODIM.

| dentifies Message type.

Total Message length in bytes.

Addition of bytes 1 through 3.

byte 4 - Most significant byte.

byte 5 - Least significant byte.

The SMODIM sends this message to the DCI in response to an Ammo Level Request.
Thismessageis used during initiaization and normal operation.

Field
Sync

Message ID
Size
Rockets

Missile

Gun System

Description
| dentifies communication between DCI and
SMODIM.
| dentifies Message type.
Total Message length in bytes.
2.75 inch Rocket ammunition levels. Not
currently used. Thetota of the levels for types
0 through 3 must be less than or equal to 76 (dec).
byte 4-5: Ammo type O - Unused, two byte

integer, byte 4 = MSB. Range: 0 to 76 (dec).
byte 6-7: Ammo type 1 - Unused, two byte

integer, byte 6 = MSB. Range: 0 to 76 (dec).
byte 8-9: Ammo type 2 - Unused, two byte

integer, byte 8 = MSB. Range: 0 to 76 (dec).
byte 10-11: Ammo type 3 - Unused, two byte

integer, byte 10 = MSB. Range: 0to 76 (dec).
Missile ammunition levels. Thetota of the levels for types O through 3
must be less than or equal to 16.
byte 12-13: Ammo type, two byte integer, byte

12 = MSB. Range: 0to 16 (dec).
byte 14-15: Ammo type, two byte integer, byte

14 = MSB. Range: 0to 16 (dec).
byte 16-17: Ammo type 2, two byte integer,

byte 16 = MSB. Range: 0 to 16 (dec).
byte 18-19: Ammo type 3, two byte integer,

byte 18 = MSB. Range: 0to 16 (dec).
Gun System ammunition levels. The total of the
levelsfor types O through 3 must be less than
or equal to 4800 (dec).
byte 20-21: Ammo type O, two byte integer,

byte 20 = MSB. Range; 0 to 1200 (dec).
byte 22-23: Ammo type 1, two byte integer,

byte 22 = MSB. Range; 0 to 1200 (dec).
byte 24-25: Ammo type 2, two byte integer,

c-4
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Ammo Level Report Format (continued)
Byte Hex Field Description
byte 24 = MSB. Range; 0 to 1200 (dec).
byte 26-27: Ammo type 3, two byte integer,
byte 26 = MSB. Range; 0 to 1200 (dec).

28-29 XXXX Checksum Addition of bytes 1 through 27.

byte 28 - Most significant byte.

byte 29 - Least significant byte.

Name: Differential Data Request

Direction: SMODIM to DCI

Description: The SMODIM requests differential data from the DCI for GPS. The DCI responds with a
"Differential Data message".

Use: Thismessageis used during normal operation.

Format:

Byte Hex Field Description

1 BB Sync | dentifies communication between DCI and

SMODIM.

2 31 Message ID | dentifies Message type.

3 05 Size Total Message length in bytes.

4-5 00F1 Checksum Addition of bytes 1 through 3.

byte 4 - Most significant byte.
byte 5 - Least significant byte.

Name: Ephemeris Data Request*

Direction: SMODIM to DCI

Description: The SMODIM requests ephemeris data from the DCI for GPS. The DCI respondswith a
"Ephemeris Data message".

Use: Thismessage is used during normal operation.

Format:

Byte Hex Field Description

1 BB Sync | dentifies communication between DCI and

SMODIM.

2 30 Message ID | dentifies Message type.

3 05 Size Total Message length in bytes.

4-5 XXXX Checksum Addition of bytes 1 through 3.

byte 4 - Most significant byte.
byte 5 - Least significant byte.

*Thismessageisignored by the CMTC-1S DCI.



Name; Event Reports
Direction: SMODIM to DCI
Description:
Use:
Format:
Byte # Hex Fied
1 BB Sync
2 33 Message ID
3 15 Size
4-5 XXXX Event
Number
6 XX Event Code
7 XX Event Subcode
8 XX Zone of Impact
9-12 XX.. XX *Position

ICD706014-E.1
9 August 1999

The SMODIM reports the recorded event when it occurs.
This message is used during normal operation.

Description

| dentifies communication between DCI and

SMODIM.

| dentifies Message type.

Total Message length in bytes.

Index indicating the number of the event report.

Unsigned integer.

byte 4 - Most significant byte.

byte 5 - Least significant byte.

Varies according to event report type. Seetable C-2.

Varies according to event report type. Seetable C-2.

Varies according to event report type. Seetable C-2.

bytes 9-10 - Local grid Northings. Unsigned integer LSB = 1 meter,
range: 0 to 65534 m. Low byte first. The value FFFF (hex) isused to
indicate out of range.

bytes 11-12 - local grid Eastings. Unsigned integer LSB = 1 meter, range:
0 to 65534 m. Low byte first. The value FFFF (hex) is used to indicate
out of range.

* Position isnot valid for all event report messages, however, it shall be valid for the following event codes:
1,2,4,6,A,B,E,F,10,29,2D,2E,2F,50-54.

13-14 XX. XX
15-18 XX

19 (00,4
20-21 XXXX

Player ID
Time

ASE Status

Checksum

Varies according to event report type. Seetable C-2.
Timein BCD.

byte 15 - day of week/tenths.

Least significant nibble = tenths of second.
range: 0to 9.

Most significant nibble = day of week.

1 - Sunday

2 - Monday

3 - Tuesday

4 - Wednesday

5 - Thursday

6 - Friday

7 - Saturday

byte 16 - hour in BCD, range; 0 to 23 (dec).
byte 17 - minutein BCD, range: 0 to 59 (dec).
byte 18 - second in BCD, range: 0 to 59 (dec).
Aircraft Survivability Status

00(hex) ALQ-136 Off, ALQ-144 Off

01(hex) ALQ-136 On, ALQ-144 Off

02(hex) ALQ-136 Off, ALQ-144 On

03(hex) ALQ-136 On, ALQ-144 On
Addition of bytes 1 through 19.

byte 20 - Most significant byte.

byte 21 - Least significant byte.
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Name; RF HELLFIRE Event Reports (Primary Target Velocities)*
Direction: SMODIM to DCI
Description: The SMODIM reports the recorded event when it occurs.
Use: Thismessageis used during normal operation.
Format:
Byte Hex Field Description
1 BB Sync | dentifies Communication between DCI and SMODIM.
2 33 Message ID | dentifies Message type.
3 15 Size Total Message length in bytes.
4-5 XXXX Event Index indicating the number of the event
Number report. Unsigned integer.
byte 4 = Most Significant Byte.
byte 5 = Least Significant Byte.
6 5A Event Code See Table C-2.
7 1F Event See Table C-2
Subcode
8 XX Missile bits 0-3 - # RF missilesremaining. 0-F (hex)
Data bits 4,5 = launch trajectory - 0 = LOBL, 1= LOAL,
2 =LOBLO, hit 6 - designate mode - 0 = autonomous,
1 =remote bit 7 - Target type - 0 = air, 1 = ground
9-12 XX. XX Primary bytes 9-10 - Velocity North. Signed integer Target
LSB = 0.0625 meters/'second, range: -2048 to
Velocities+2048 m/s. Low bytefirst.
Bytes 11 - 1 2 - Velocity East. Signed integer
LSB = 0.0625 meterg/'second, range: -2048 to
+2048 m/s. Low bytefirst.
13-14 XX. XX Player ID Varies according to event report type. See Table C-2.
*Not implemented at CMTC-IS.
15-18 XX Time Timein BCD.
Byte 15 - day of week/tenths.
Least significant nibble = tenths of second
range: 0to 9.
Most Significant nibble = day of week.
1 - Sunday
2 - Monday
3 - Tuesday
4 - Wednesday
5 - Thursday
6 - Friday
7 - Saturday
byte 16 - hour in BCD, range; 0 to 23 (dec).
byte 17 - minute in BCD, range: 0 to 59 (dec).
byte 18 - second in BCD, range: 0 to 59 (dec).
19 0X ASE Status Aircraft Survivability Status
00(hex) ALQ-136 Off, ALQ-144 Off
01(hex) ALQ-136 On, ALQ-144 Off
02(hex) ALQ-136 Off, ALQ-144 On
03(hex) ALQ-136 On, ALQ-144 On
20-21 XXXX Checksum Addition of bytes 1 through 19.

byte 20 - Most sgnificant byte.
byte 21 - Least significant byte.
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Name:  RF HELLFIRE Event Reports (Primary Target)*

Direction: SMODIM to DCI
Description: The SMODIM reports the recorded event when it occurs.
Use This message is used during normal operation.
Format:
Byte # Hex Field Description
1 BB Sync | dentifies Communication between DCI and SMODIM.
2 33 MessageID  Identifies Message type.
3 15 Size Total message length in bytes.
4-5 XXXX Event Index indicating the number of the event number report. Unsigned integer.
byte 4 = Most significant byte.
byte 5 = Least significant byte.
6 5B Event Code  Seetable C-2.
7 1F Event See Table C-2
Subcode
8 XX Missile bits 0-3 - # RF missilesremaining.
0-F (hex) Data hits 4,
5 =launch trgjectory, 0 = LOBL,
1=LOAL,2=LOBLO
bit 6 - designate mode - 0 = autonomous, 1 = remote
bit 7 - Target type - 0 = air, 1 = ground
9-12 XX. XX *Primary bytes 9-10 - Local grid Northings. Unsigned
Target integer LSB = 1 meter, range: 0 to 65534 m.
Position Low byte first. The value FFFF (hex) isused

to indicate out of range.
bytes11 - 12 - Local grid Eastings. Unsigned
integer LSB = 1 meter, range: 0 to 65534 m.
Low byte first. The value FFFF (hex) is used
to indicate out of range.
13-14 XXY.X DdtaTime Unsigned integer. LSB = 1 sec.
Byte 13 = MSB, Byte 14 = L SB.
*Not implemented at CMTC-IS
15-18 XX XX Timein BCD Byte 15 - day of week/tenths.
Least significant nibble = tenths of second range: 0to 9.
Most Significant nibble = day of week.
1 - Sunday
2 - Monday
3 - Tuesday
4 - Wednesday
5 - Thursday
6 - Friday
7 - Saturday
byte 16 - hour in BCD, range; 0 to 23 (dec).
byte 17 - minutein BCD, range: 0 to 59 (dec).
byte 18 - second in BCD, range: 0 to 59 (dec).
19 0X ASE Status  Aircraft Survivability Status
00(hex) ALQ-136 Off, ALQ-144 Off
01(hex) ALQ-136 On, ALQ-144 Off
02(hex) ALQ-136 Off, ALQ-144 On
03(hex) ALQ-136 On, ALQ-144 On
20 XXXX Checksum Addition of bytes 1 through 19.
byte 20 - Most sgnificant byte.
byte 21 - Least significant byte.
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* |f LOBL, position is detected position and delta time indicates time since last update. Otherwise, position is projected
impact point and deltatime istimeto impact.

Name: RF HEL LFIRE Event Reports (Secondary Target)*
Direction: SMODIM to DCI
Description: The SMODIM reports the recorded event when it occurs.
Use: Thismessageis used during normal operation.
Format:
Byte # Hex Field Description
1 BB Sync | dentifies Communication between DCI and SMODIM.
2 33 Message ID | dentifies Message type.
3 15 Size Total message length in bytes.
4-5 XXXX Event Index indicating the number of the event

Number report. Unsigned integer.
byte 4 = Most significant byte.
byte 5 = Least significant byte.

6 5C Event Code See Table C-2.
7 1F Event See Table C-2.
Subcode
8 XX Missile bits 0-3 - # RF missilesremaining. 0-F (hex)
Data bits 4,5 = launch trajectory -
0=LOBL,1=LOAL,2=L0OBLO
bit 6 - designate mode - 0 = autonomous, 1 = remote
bit 7 - Target type - 0 = air, 1 = ground
9-12 XX. XX *Secondary bytes 9-10 - Local grid Northings. Unsigned
Target integer LSB = 1 meter, range: 0to 65534 in.
Position Low byte first. The value FFFF (hex) isused

to indicate out of range.
bytes 11 - 12 - Local grid Eastings. Unsigned
integer LSB = 1 meter, range: 0 to 65534 m.
Low byte first. The value FFFF (hex) is used
to indicate out of range.
13-14 XXXX DdtaTime Unsigned integer. LSB = 1 sec.
Byte 13 = MSB, Byte 14 = LSB.
*Not implemented at CMTC-IS.
15-18 XX XX Time Timein BCD.
Byte 15 - day of week/tenths.
Least significant nibble = tenths of second
range: 0to 9.
Most Significant nibble = day of week.
1 - Sunday
2 - Monday
3 - Tuesday
4 - Wednesday
5 - Thursday
6 - Friday
7 - Saturday
byte 16 - hour in BCD, range; 0 to 23 (dec).
byte 17 - minutein BCD, range: 0 to 59 (dec).
byte 18 - second in BCD, range: 0 to 59 (dec).
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RF HEL LFIRE Event Reports (Secondary Target) (continued)
Byte # Hex Fied Description
19 0X ASE Status Aircraft Survivability Status

00 (hex) ALQ- 136 Off, ALQ- 144 Off
01 (hex) ALQ- 136 On, ALQ- 144 Off
02 (hex) ALQ-136 Off, ALQ-144 On
03 (hex) ALQ-136 On, ALQ-144 On
20 XXXX Checksum Addition of bytes 1 through 19.
byte 20 - Most significant byte.
byte 21 - Least significant byte.
If LOBL, position is detected position and delta time indicates time since last update. Otherwise, position is projected impact
point and deltatimeistime to impact.

Notes:
1) Need to determine event code to be used. 1CE suggestion is5A, 5B and 5C for these three messages.

2)  Need to determine event subcode to be used. Current Table C-3 has 1F, 23 and 24 (hex)
unassigned.

3) ICE recommendation is to determine Launch Trajectory based upon predetermined threshold values of target
velocity and range. These numbers would need to be supplied to ICE. |f the determination is made that the
launch trajectory is LOBL, SMODIM would then seeif XMIT INHIBIT has been selected by the operator. If
s0, the Launch Trajectory would be set to LOBLO.
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Table C-2. Event Report - Variable Fields

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Vehicle Init. 00 (hex) 00 (hex) 00 (hex) INVALID 0000 (hex)
Description: The VDD wasiinitialized viaa Set Vehicle Type message from aDCI, SLID, or CIS through DCI.
Resurrection 01 (hex) 00 (hex) 00 (hex) XXXXXXXX BBBB (hex)
Description: The DD was resurrected by the DCI. Rounds were not reset.
Reset 02 (hex) 00 (hex) 00 (hex) XXXXXXXX BBBB (hex)
Description: The DD was reset. Rounds were reset to the Load Set at Initialization.
Optical 04 (hex) 1E (hex) 00 (hex) XXXXXXXX 0000 (hex)
Resurrection
Description: The DD was optically resurrected.
Controller Key 06 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
Detect

Description: The DD detected the use of a controller key. The DD has been resurrected, reset. DD type may have been changed, or etc.

Time/Sync Rollover 07 (hex) Year in BCD, 00 (hex) INVALID
range: 0to 99 (dec)

Description: The DD received a time sync or the day changed.

C-1
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Table C-2. Event Report - Variable Fields (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Weapon Fired 0A (hex) MILES Weapon Normally 00 (hex). XXX XXXXXX **Enhanced MILES
Code, see Table If SAL Hdlfire PID Code, see Table
C-3for Aircraft firing event, the C-7. byte 13 - 1¢ two
Weapons data, Laser Code will be PID digits.
see Table C-8. sent. Range: 00 byte 14 - 2nd two
through 07 (hex). PID digits.
[00=CodeA...07 =
Code H]
Description: The indicated weapon was fired.
Trigger Released 0B (hex) MILES Weapon For Hellfire (Event XXX XXXXXX **Enhanced MILES
Code, see Table Subcode = 02) this PID Code, see Table
C-3for Aircraft byte will equal the C-7. byte 13 - 1¢ two
Weapons data, number of Hellfire's PID digits.
see Table C-8. remaining. Range: byte 14 - 2nd two PID

Description: Theindicated weapon'strigger was rel eased.

00 through FF (hex).
For 30 MM Gun
(Event Subcode = 15)
this byte will equal
the number of

rounds fired in the
burst. Range: 00
through FF (hex).

** |f the PID isnot decoded properly or ismissing (MILES), a default of "0000" is used.

C-12
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Table C-2. Event Report - Variable Fields (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Miss OE (hex) MILES Weapon PDD - 00 (hex) XXXXXXXX **Enhanced MILES
Code, See Table VDD - PID Code, see Table
C-3. bit O (Is) = zone 1 C-7. byte 13 - 1¢ two
bit 1=zone?2 PID digits.
bit 2=2zone3 byte 14 - 2nd two
bit 3=zone4 PID digits.
bit4-7=0

Description: A miss by the indicated player was recorded in the DD.

Hit (VDD only) OF (hex) MILES Weapon bit O (Is) = zone 1 XXXXXXXX
Code, see Table bit 1 =zone?2
C-3. bit 2=zone3
bit 3=zone4
bit4-7=0

Description: A hit by theindicated player was recorded in the DD.

**Enhanced MILES
PID Code, see Table
C-7. byte 13 - 1¢ two
PID digits.

byte 14 - 2nd two

PID digits.

Kill 10 (hex) MILES Weapon PDD - 00 (hex) XXXXXXXX
Code, see Table VDD -
C-3. bit O (Is) = zone 1
bit 1 =zone?2
bit 2=zone3
bit 3=zone4
bit4-7=0
Description: A hit by theindicated player was recorded in the DD.

** |f the PID isnot decoded properly or ismissing (MILESI), a default of "0000" is used.
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Table C-2. Event Report - Variable Fields (continued)

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
Bit Failure 21 (hex) SMODIM BIT SMODIM/MILES INVALID byte13=CIS
failures, see I1/DCI BIT failures initiated - BB
Table C-5. see Table C-6. otherwise - 00.
Description: BIT was performed in the DD and failure(s) were detected.
Reference Corner 25 (hex) 00 (hex) 00 (hex) INVALID INVALID
Description: The DD received southwest reference corner data
Initialization 29 (hex) 00 (hex) 00 (hex) XXXXXXXX BBBB (hex)

Description: The DD was initialized by an Initialize Event command.

C-14



ICD706014-E.1
9 August 1999

Table C-2. Event Report - Variable Fields

Event Code Event Subcode Zone of Impact Position Payer ID Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13) (Byte 14)
Radar Altitude 50 (hex) (MSB) Radar (LSB) Radar XXXXXXXX 00 (hex) 00 (hex)
Altitude in feset. Altitude in feset.
Range: 00 to FF Range: 00 to FF
(hex). (hex).

Description: Radar Altitude in feet Above Ground Level (AGL). Byte 7 + Byte 8 = Radar Altitudein feet AGL. Byte 7isMSB, Byte8isLSB. Thisevent is sent
when the Radar Altitude changes by + 25 ft. Event reporting due to changes is limited to a maximum rate established by the SMODIM Unit Configuration
Request; the default condition is for the SMODIM to disable Radar Altitude event reporting.

Heading 51 (hex) (MSB) Aircraft (LSB) Aircraft XXXXXXXX (MSB)Sensor (LSB)Sensor
Heading (True) Heading (True) Azimuth Azimuth
in degrees. in degrees. (True) in (True) in
Range: 00 to FF Range: 00 to FF degrees. degrees.
(hex). (hex). Range: 00 to FF Range: 00 to FF
(hex). (hex).

Description: For all angular measurements, the LSB = 360.0 * 2°'® degrees. Aircraft Heading in degrees (True). Byte 7 + Byte 8 = Aircraft Heading in degrees

(True). Byte 7isMSB and Byte 8 is LSB, Sensor Azimuth in degrees (True). Byte 13 + Byte 14 = Sensor Azimuth in degrees (True). Byte 13 isMSB and Byte
14isLSB. Thisevent is sent with every Hellfire event, 30 mm gun event, laser event, rocket firing event, and if the aircraft heading or Sensor Azimuth changes
by 5 degrees or more. Event reporting due to changes is limited to a maximum update rate established by the SMODIM Unit Configuration Request; the default
condition is for the SMODIM to disable Heading event reporting.
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Table C-2. Event Report - Variable Fields (continued)

Event Code Event Subcode Zone of Impact Position Payer ID Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13) (Byte 14)
Range 52 (hex) (MSB) Rangein (LSB) Rangein XXXXXXXX (MSB) Gun (LSB) Gun
meters. Range: meters. Range: Azimuth Azimuth
00 to FF (hex). 00 to FF (hex). (True) in (True) in
degrees. degrees.
Range: 00 to Range: 00 to
FF (hex). FF (hex).

Description: For all angular measurements, the LSB = 360.0 * 2°*° degrees. Range in meters. Byte 7 + Byte 8 = Rangein meters. Byte 7 is MSB and Byte 8 is
LSB. Gun Azimuth in degrees (True). Byte 13 + Byte 14 = Gun
Azimuth in degrees (True). Byte 13 isMSB and Byte 14 is LSB. Thisevent is sent with every laser, Hellfire, 30 mm gun, and rocket event.

Aircraft Survivability 53 (hex) 00 (hex) 00 (hex) XXXXXXXX 0000 (hex)
Equipment (ASE)
Status

Description: Status of ASE equipment on board the aircraft. This event is sent upon initialization and whenever the satus changes. The ASE statusis encoded
in Byte 19.

Laser Event 54 (hex) Laser On - Laser Desig- XXXXXXXX For event subcode =
00 (hex) nation Code, 00, = 0000 (hex).
Laser Off - Range: 00 For event subcode =
01 (hex) through 07 (hex) 01, byte 14 equals
[00 = CodeA... the duration of the
07 = Code H] laser event in seconds,

range = 00 to FF (hex).

Description: Laser Event is sent when the laser designator trigger is pulled and when the trigger is released.
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Table C-2. Event Report - Variable Fields

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
RF HELLFIRE 5A (hex) MILES Weapon bits 0-3: number of RF XXXXXXXX 0000 (hex)
Primary Target Code, see Table C-3 missiles remaining. Bytes 9-10 -
Velocities for Aircraft 0-F (hex) North Veocity.
Weapons data, see bits 4,5: launch trajectory Bytes 11-12 -
Table C-8 0=LOBL,1=LOAL, East Veocity
2=L0OBLO LSB=.0625 m/s.
bit 6: designate mode. Signed integer.
0 = autonomous,
1 =remote
bit 7: Target type.
O =air,
1 =ground
Description: RF HELLFIRE primary target vel ocities.*
RF HELLFIRE 5B (hex) MILES Weapon bits 0-3: number of RF XXXXXXXX Ddtatimein 1
Primary Target Code, see Table C-3 missiles remaining. Indicates second resolution
for Aircraft 0-F (hex) detected (LSB =1 see).
Weapons data, see bits 4,5: launch trgjectory position if Unsigned integer.
Table C-8 0=LOBL,1=LOAL, LOBL. If LOBL,
2=LOBLO Otherwise, indicatestime
bit 6: designate mode. indicates since target
0 = autonomous, projected impact detection.
1 =remote point. Same Otherwise,
bit 7: Target type. format as for indicates time to
O =air, aircraft position. impact.
1 =ground
Description: Primary target position for an RF HELLFIRE missile*

*Not implemented at CMTC-IS.
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Table C-2. Event Report - Variable Fields

Event Code Event Subcode Zone of Impact Position Payer ID
Event Report Type (Byte 6) (Byte7) (Byte 8) (Bytes 9-12) (Bytes 13-14)
RF HELLFIRE 5C (hex) MILES Weapon bits 0-3: number of RF XXXXXXXX Ddtatimein 1
Secondary Target Code, see Table C-3 missiles remaining. Indicates second resolution
for Aircraft 0-F (hex) detected (LSB =1 see).
Weapons data, see bits 4,5: launch trgjectory position  if Unsigned integer.
Table C-8 0=LOBL,1=LOAL, LOBL. If LOBL,
2=L0OBLO Otherwise, indicatestime
bit 6: designate mode. indicates since target
0 = autonomous, projected impact detection.
1 =remote point. Same Otherwise,
bit 7: Target type. format as for indicatestimeto

Description: Secondary target position for an RF HELLFIRE missile*

*Not implemented at CMTC-IS.

O =air,
1 =ground

C-18
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Event
Subcode
(Hex)

00

01
02*1*
03*1*

05

06
o7*1*

08* 1*

09
0A

0B
oC
0D

OE

OF
10
11
12
13
14
15
16

17

18
19

1B*1*

1C
1D
1E
1F
20
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Table C-3. MILES Weapon Code Definitions

MILES Weapon
Universal Kill (Control Gun), Continuous 00 for weapon boresighting

Missile: Maverick (various Aircraft), AGES Hellfire TWGSS TOW

Missile: Hellfire (AH64, AH58).

Missile: AT-3 Sagger (BMP1, BRDM-1, HIND-D, Man), [MILESI: AT-8 Songster (T-80)].
Mortar: 60mm (Man), 81mm, 107mm (4.2in.), 120mm, 160mm, 240mm (Various GV, Man)
Mine: M15 Track Cutter

[MILESI: Gun AA: 23mm (Radar Mode) (ASETIV)]

Weapon X

Missilee TOW ATGW (M2, M3, AH6, AH64, AH1S, LAV-25, M113, M901, HMMWYV, Man),
Shillelagh (M551), AT4 Spigot (Man), [MILES |: AT-5 Spandrd ATGW (BMP2, BRDM, HIND-D)],
AT-6 Spird ATGW (HIND-D), AT-8 Songster (T-80)

Missile ATGW: M47 Dragon (Man), AT-5 Spandrel (BMP2, BMP2C, BRDM2, HIND-E)

Rocket AT: RPG-16 (Man)

Flame Thrower: M202 (Man)

Mine: M21 AT (Man)

Main Gun: 125mm (T72, T80)

Mine: M81A1 Claymore AP (Man)

Main Gun: 105mm (M1, M60 variants)

Howitzer: 152mm (M1973), 122mm(M 1974), 155mm (M 109), 100mm (M 1944)

Rocket: 122mm BM21 (truck)

Rocket: 2.75in (AH-64, AH-1S), 57mm Rocket, (HIND-D, HIND-E)

Main Gun: 73 mm (BMP1)

Rocket: 66mm M72 LAW (Man), 70mm Viper (Man)

Main Gun: 120mm (M1A1, M1A2 Tank)

Rifle (Recoilless): 90mm (Man)

Howitzer: 203mm (8 inch) (M110A2), 105mm (M102, M108), 122mm, 155mm (M109A2, M198)
Grenade: 40mm Mark 19 AGS, 40mm M203 Grenade (HMMWYV, Man)

Bomb, Cluster: Rockeye (various Aircraft)

Gun: 30mm GAU-8 Avenger (various Aircraft)

Gun, AA: 23mm (ZSU-23/4 or ASET IV in Visual Mode)

Main Gun: 25mm (M2A2, M3A2, LAV-25)

Gun, AA: 20mm Vulcan (M163, M167, AH-1S)

Main Gun: 30mm (BMP2, BMP2C, HIND-D)

Machine Gun .50 cal (12.7mm): M2, M85, etc. (Various GV, RW, Man)

Missile (SAM): Chaparral (M548, M730), SA-9 Gaskin (BRDM-2 Chassis), SA-13 Gopher (BRDM-2
Chassis), [MILES|: Stinger (AH-58, OH-58D)], ASET IV

Missile (SAM): Stinger (AH-58, OH-58D. HMMWYV, Man), [MILES|: SA-9 Gaskin (ASETIV
RF/IR), SA-13 Gopher (ASETIV)

Rifle: .22 cal (5.56mm) M16

Machine Gun .30 ca (7.62mm): M60, M240, Coax, etc. (Various GV, Man)

Missile: Hellfire, AT-3 Sagger , TOW, Shillelagh, AT-5 Spandrel, AT-6 Spiral, AT-8 Songster, M47
Dragon (PPD kill codes are transmitted by these missiles after they transmit MILES codes 02, 03, 07,
or 08. The PDD reports an Event Subcode 1B when killed by these missiles. All other DDsreport
Events Subcodes 02, 03, 07, 08 and do not report 1B.)

Heavy Miss: 105mm, 152mm, 73mm, Viper (LAW), etc.

Light Miss: Rifle, Machine Gun, 20mm, etc.

Optical Reset (Contraller Gun)

Spare

Not Used in Standard MILES Equipment
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22
23
24

*1*

ICD706014-E
9 August 1999

Missile (SAM): SA-14 Gremlin (Man)

Gun AA: 23mm (ZSU-23/4 Radar Mode or ASET IV in Visua Mode)

Not Used in Standard MILES Equipment
Not Used in Standard MILES Equipment

PDD’skilled by the missiles associated with Event Subcodes 02, 03, 07, and 08 report Event Subcode 1B instead of
codes 02, 03, 07, or 08. All other DDs report the Event Subcodes 02, 03, 07, or 08.

Table C-4. Indirect Fire Weapon Types

Event Subcode (Hex)

Artillery/Mortar

00
01
02
03
04
05
06
07
08
09
0A
0B
0C
0D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22
23
24
25
26
27
28
29

C-20

Weapon Type

(reserved)

M720-PD, 60mm HE
M821-PD, 81mm HE
M1-PD, 105mm HE
M1-VT, 105mm HE
M444, 105mm APICM
M107-PD, 155mm HE
M107-VT, 155mm HE
M449A1, 155mm APICM
M483A1, 155mm DPICM
M106-PD, 8inch HE
M106-VT, 8inch HE
M404, 8 inch APICM
M509A1, 8inch DPICM
M26, MLRS DPICM
MK49, 5inch 38 HE
MK56, 5inch AAC
MK®61, 5inch HE

MK41, 5inch 54 AAC
MK?25, 8inch HE

MK13, 16 inch HE
MG-76-PD, 76mm HE
V0O82-PD, 82mm HE
OF843A-PD, 120mm HE
OF843A-VT, 120mm HE
OF24-PD, 122mm HE
OF24-VT, 122mm HE
F864-PD, 240mm HE
F864-VT, 240mm HE
OF482-PD, 130mm HE
OF482-VT, 130mm HE
OF25-PD, 152mm HE
OF25-VT, 152mm HE
XDP540, 052mm DPICM
F620-PD, 203mm HE
F620-VT, 203mm HE
XDP620, 203mm DPICM
9M22YF-PD, 132mm MRL HE
9M22K X, 122mm MRL HE
9M27F-PD, 220mm MRL DPICM
9M27K X, 220mm MRL DPICM
FROG-PD, 540mm Rocket



Event Subcode (Hex)

2A

C8
RF-Mine
C9
CA
CB
CcC
CD
Chemical
CE
CF
DO
D1
D2
D3
D4
D5
D6
D7
D8
D9
DA
DB
DC
DD
DE
DF
EO
Nuclear
El
E2
E3
E4
E5
E6
E7
E8
E9
EA

EB
EC
ED
EE
EF
FO
F1
F2
F3
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Table C-4. Indirect Fire Weapon Types (continued)

C-21

Weapon Type
CONV042

CONV200

MINE

MINE-2

HEWAM

HEWAM Boundry Message*
FASCAM

CHEMAL (blister)
CHEMBL (nervel)
CHEMB2 (nerve U)
CHEMC1 (blood I)
CHEMC2 (blood U)
CHEMDL1 (choking I)
CHEMD2 (choking U)
CHEMEL1

CHEMEZ2

CHEMF1

CHEMF2

CHEMG1

CHEMG2

CHEMH1

CHEMH2

CHEMI1

CHEMI2

CHEMJ1

CHEMJ2

w10VY-1
wW10Y-2
wi5Y-1
wW15Y-2
w20Y-1
Ww20Y-2
Ww30Y-1
wW20Y-2
W30Y-3
W40Y-1
*Not implemented at CMTC-IS.
W40Y-2
W50Y-1
W50 Y-2
W50 Y-3
NUC7
NuUC8
NUC9
NUC10
EXP
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Table C-4. Indirect Fire Weapon Types (continued)
Event Subcode (Hex) Weapon Type
Nuclear (continued)
MES
F4 AT-MES
F5 AP-MES
F6-FE (spares)
FF Power On Kill

Table C-5. SMODIM BIT Failures
A "1" in abit position indicates the corresponding unit failed. Bit assignments are:

(MSB) bit 7- TBD
bit 6 - TBD
bit 5- TBD
bit 4 - TBD
bit 3- TBD
bit 2- TBD
bit 1- TBD

(LSB) bit 0— TBD

Table C-6. MILESYAGES II/SMODIM BIT Failures

A "1" in abit position indicates the corresponding unit failed. Bit assignments are:
(MSB) bit 7 - not assigned
bit 6 - not assigned
bit 5 - not assigned
bit 4 - not assigned
bit 3 - not assigned
bit 2 - not assigned
bit 1 - SMODIM failed
(LSB) bit 0 - MILESJAGES I failed

Table C-7. Enhanced MILESYAGES || Player ID Codes

DD BLUEFOR OPFOR
CONSOLE AMMO ENHANCED PID ENHANCED PID
NUMBER TYPE (Even Only) (Odd Only)
001..165 AMMO 0 0002-0330 0001-0329
166..330 AMMO 0 1002-1330 1001-1329
331..495 AMMO 0 2002-2330 2001-2329
496..660 AMMO 0 3002-3330 3001-3329
001..165 AMMO 1 4002-4330 4001-4329
166..330 AMMO 1 5002-5330 5001-5329
331..495 AMMO 1 6002-6330 6001-6329
496..660 AMMO 1 7002-7330 7001-7329
001..165 AMMO 2 8002-8330 8001-8329
166..330 AMMO 2 9002-9330 9001-9329
331..495 AMMO 2 A002-A330 A001-A329
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Table C-7. Enhanced MILES/AGES Il Player ID Codes (continued)
DD BLUEFOR OPFOR
CONSOLE AMMO ENHANCED PID ENHANCED PID
NUMBER TYPE (Even Only) (Odd Only)
496..660 AMMO 2 B002-B330 B001-B329
001..165 AMMO 3 C002-C330 C001-C329
166..330 AMMO 3 D002-D330 D001-D329
331..495 AMMO 3 E002-E330 E001-E329
496..660 AMMO 3 F002-F330 F001-F329
Notes on Table C-7:

In accordance with the Standard for MILES Communication Code Structure, PMT 90-S002, the Enhanced MILES/AGESI|
PID isrepresented by 2 bytes (16 bits) asfollows:

AMMO TYPE bits0..1 =0..3 (decimal) (Ammo types 0,1,2,&3)
EXTENDED PID bits 2..3 = 0..3 (decimal) (most significant digit of PID)
BASIC PID bits 4..15 =1..330 (BCD) (3 leadt significant digits of PID)

The PID is obtained by masking the AMMO TY PE and then concatenating the EXTENDED PID to the BASIC PID. An
example would be: EXTENDED PID =1, BASIC PID = 234, the PID would be 1234. The BASIC PID ranges from 1 to 330,
therefore the concatenation of the two resultsin gapsin the PID's asfollows:

EXTENDED PID 0 + BASIC PID (1..330) = 0001..0330,

EXTENDED PID 1 + BASIC PID (1..330) = 1001..1330,

EXTENDED PID 2 + BASIC PID (1..330) = 2001..2330,

EXTENDED PID 3 + BASIC PID (1..330) = 3001..3330.

CONSOLE NUMBER: The console number of a DD in combination with the setting of the vehicle type (OPFOR or
BLUEFOR vehicle) is what determinesthe PID for aDD. The consoles are numbered sequentially, however as shown above,
the PID's are not sequentid. The following shows PID assignments for various consoles:

CONSOLE 1 OPFORVEH=PID 1 BLUEFORVEH =PID 2
CONSOLE 2 OPFORVEH=PID 3 BLUEFORVEH =PID 4
CONSOLE 3 OPFORVEH=PID 5 BLUEFORVEH =PID 6
CONSOLE 165 OPFOR VEH = PID 329 BLUEFOR VEH = PID 330
CONSOLE 166 OPFOR VEH = PID 1001 BLUEFOR VEH = PID 1002
CONSOLE 330 OPFOR VEH = PID 1329 BLUEFOR VEH = PID 1330
CONSOLE 331 OPFOR VEH = PID 2001 BLUEFOR VEH = PID 2002
CONSOLE 495 OPFOR VEH = PID 2329 BLUEFOR VEH = PID 2330
CONSOLE 496 OPFOR VEH = PID 3001 BLUEFOR VEH = PID 3002
CONSOLE 660 OPFOR VEH = PID 3329 BLUEFOR VEH = PID 3330

The maximum number of vehicles available before a PID isduplicated is 660 per vehicle type/platform. Within each console
two PIDs, one BLUEFOR and one OPFOR, for atotal of 1320 unique PIDs. The PIDs associated with the BLUEFOR
consoles are even integers and with the OPFOR consoles are odd integers.

The maximum number of PDD’s available before a PID is duplicated is 5280.
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Table C-8. Aircraft Weapons Data

SMO
DIM SMODIM CMTC MILES Reload Track Weapon
Type  Aircraft Host Actual Type Code Basic Init Time Reload Time Fired
(hex)  Type Type Vehicle Weapon Number (hex) Load Load  (seq) Oty (sec) Trigger Rdl.
0 AH-64 AGESII AH-64 Rocket 2.75" Rocket OE 0 0 0 0 0 WFTR
Apache Missile Hdlfire 01/02 16 16 0 1 7 WFTR
Gun 30mm 15 1200 1200 O 0 0 WFTR
1 OH-58D AGESII OH-58D Rocket Stinger 1A ? ? 0 1 0 WEF
Kiowa Missile Hedlfire 02 ? ? 0 1 7 WFTR
Gun 7.62/50cal 18 500 500 0 7 0 WFTR
2 UH-60 AGESII UH-60 NONE
Black Hawk
3 CH-47 AGESII CH-47 NONE
Chinook
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Name;
Direction:
Description:

Use:
Format:

Byte #

Name;
Direction:
Description:

4to0
16(M-N)+19
16(M-N)+20
to
16(M-N)+21

Name:

Direction:
Description:

4t07

32
05
00F2

3B
05
XX

XXXX

2E
10

XX. XX
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Initial Position, Time, and Date Request*

SMODIM to DCI

The SMODIM requestsinitial position, time, and date data from the DCI for
GPS.

This message is used during normal operation.

Fied Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Checksum Addition of bytes 1 through 3.

byte 4 - Most significant byte.
byte 5 - Least significant byte.

Missed Events Report

SMODIM to DCI

The SMODIM sends all of the events indexed by the "Request Missed Events'
message in the format defined for the "Event Report" (message ID = 33 hex).
The data blocks (16 bytes each) of up to 15 event reports that were missed by
the DCI are grouped into the data block of this message.

Thismessageis used in normal operations.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes. Variable.

Data Data bytes 4 through 19 of event report number N
through event report number M.

Checksum Addition of bytes 1 through 16(M-N)+19.
byte 16(M-N)+20 - Most significant byte.
byte 16(M-N)+21 - Least significant byte.

Position Report
SMODIM to DCI

The GPS position datais reported to the DCI. Bytes 4-14 shown below
correspond directly to data bytes 3-13 of the “FILTERED NAV RSULTS
LOCAL GRID FORMAT” message (ID = D7 hex) provided by the NX 7200
GPS Receive. The Detection Device obtains position from GPS and sendsit to
the DCI at regular intervals. The datafield of the “Unit Configuration Request”
message defines the interval in seconds between position updates.
Thismessageisused in normal operations.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Time of Fix UTC time of fix given astime of day.

byte 4 —hour LSB = 1 hour, range 0-17 (hex)
byte 5 —minutes LSB = 1 min, range: 0-3B (hex)
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Position Report (continued)

10-11

12-13
14

15-16

Name;
Direction:
Description:

8-9

10-11

12-13

XXXX

XXXX

XXXX
XX

XXXX

XXXX

XXXX

XXXX

Northings

Eastings

Altitude
Type of Fix

Checksum

Request Missed Events

DCl to SMODIM

byte 6-7 — seconds LSB = 2% sec = 0.0009765626
sec range: 0 to EFFF (hex) = 59.999023 sec. Low
byte first.

Local grid Northings. Unsignedinteger LSB=1
meter, range: 0to 65534m. Low bytefirst. The
value FFFF (hex) = 65535m is used to indicate out
of range.

Local grid Eagtings. Unsigned integer LSB =1
meter, range: 0to 65534m. Low bytefirst. The
value FFFF (hex) = 65535m is used to indicate out
of range.

Signed integer LSB = 1 meter. Low bytefirgt.
Hex values are;

01-2D non-differential

02-2D differential

03-3D non-differential

04-3D differential

See Table C-9.

Addition of bytes 1 through 14.

byte 15 — Mot significant byte.

byte 16 — Least significant byte.

A Request for Missed Eventsis sent to the Detection Device (DD) after the DCI
has detected that it has not received some event reports. The DCI examines the
event number field within the event reports to determineif it has missed
event(s). The DD respondsto a"Request Missed Events' message with a
"Missed Events Report”. The DCI can only request a maximum of 15 events at
onetime. DD report of missed eventsislimited to the last 500 events.
Thismessageisused in normal operations.

Field
Sync

Message ID
Size
Time of Fix

Northings

Eastings

Altitude

Description

| dentifies communication between DCI and
SMODIM.

| dentifies Message type.

Total Message length in bytes.

UTC time of fix given astime of day.

type 4 - hour LSB = 1 hour, range: 0-17 (hex)
byte 5 - minutes LSB = 1 min, range: 0-3B (hex)
byte 6,7 - seconds L SB=2-10 sec = 0.0009765625
sec range: 0 to EFFF (hex) = 59.999023 sec.
Low bytefirst.

Local grid Northings. unsigned integer LSB =1
meter, range: 0 to 65534m. Low bytefirst. The
value FFFF (hex) = 65535m is used to indicate
out of range.

Local grid Eadtings. Unsgnedinteger LSB =1
meter, range: 0 to 65534m. Low bytefirst. The
value FFFF (hex) = 65535m is used to indicate
out of range.

Signed integer LSB = 1 meter. Low byte first.
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Request Missed Events Format (continued)

Byte Hex Fied Description
14 XX Type of Fix Hex values are;

01-2D non-differential
02-2D differential
03-3D non-differential
04-3D differential
See Table C-9.
15-16 XXXX Checksum Addition of bytes 1 through 14.
byte 15 - Most sgnificant byte.
byte 16 - Least significant byte.

Table C-9. FIX/NAV Failure Codes

Hex Code Reason for Failure
01 2D, non-differentia
02 2D, differential
03 3D, non-differentia
04 3D, differential
05 2D, PPS corrected
06 3D, PPS corrected
07 Position known
08 Externa DR
09 Coast
A0 GPS time out (Previous Fix Being Used)
Al New Fix Not Required (Previous Fix Being Used)
F1 Not enough valid satellite measurements
F2 Dilution of precision too large
F3 Standard deviation of filtered navigation too large
F4 Standard deviation of position fix too large
F5 Too many iterations in position fix
F6 Too many iterations in vel ocity fix
F7 3 satdllite startup failed
F8 3 satdlite fix update distance check failed
F9 Solved frequency wastoo large
FA Solved vel ocity was larger than 900 mps
FB Waiting for 2 consistent sets of measurements for vel ocity fix
FC Computed altitude has violated export restriction
FD Computed velocity has violated export restriction
FE System mode is not a navigation mode
FF Nav has not run since power up
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Name;
Direction:
Description:

Use:
Format:

Byte
1

7-8

Name;
Direction:
Description:

Use:
Format:

© [e¢] ~ (2] abwnN I—‘g
[¢)

28
08
XX

XXXX

XXXX

3E

10

XX
XX
XX
XX
XX

XX
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Unit Configuration Report
SMODIM to DCI
The Detection Device reports its unit configuration in responseto a"SMODIM
Unit Configuration Request” from the DCI.
Thismessageisused in normal operations.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Unit Hex values are;

Configuration Least significant nibble
2-SMODIM

Most significant nibble
0 through 3 - Aircraft Type; see Table C-8.

Player ID Byte 5 - Leading two digits of the DD player 1D.
Byte 6 - Trailing two digits of the DD player ID.
See Table C-7.

Checksum Addition of bytes 1 through 6.

byte 7 - Most significant byte.
byte 8 - Least significant byte.

UTC Date and Time Report

SMODIM to DCI

The GPS UTC date and time data is reported to the DCI. Bytes 4-14 shown

bel ow correspond directly to data bytes 3-13 of the"UTC DATE AND TIME"
message (ID = D1 hex) provided by the MX 7200 GPS Receiver. The Detection
Device begins sending the UTC date and time data from the GPS once every
second after it hasreceived a"UTC Time Start” message from the DCI. The
Detection Device stops sending the UTC date and time data after it hasreceived
a"UTC Time Stop" message from the DCI. The Detection Device provides the
UTC date and time data to the DCI within 0.5 sec of reading it from GPS.

This message is used during normal operation.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Y ear Y ear since 1980. 8 bit unsigned integer.

Month 8 bit unsigned integer. Range: 01-0C (hex)
01 - January to 12 - December.

Day 8 bit unsigned integer. Range: 01-1F (hex)
1 to 31 (dec).

Hour 8 bit unsigned integer. Range: 01-17 (hex),
0 to 23 (dec)

Minutes 8 bit unsigned integer. Range: 01-3B (hex),
0 to 59 (dec).

Seconds 8 bit unsigned integer. Range: 01-3B (hex),
0 to 59 (dec).
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UTC Date and Time Report Format (continued)

Byte
10-13

14

15-16

Name;
Direction:
Description:

89
10-11

12-13

Hex
XX. XX

XX

XXXX

XXXX
XXXX
XXXX

XXXX

ICD706014-E
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Fied
Fraction of
Second
Data

Checksum

Vel ocity Report
SMODIM to DCI

Description
32 bit unsigned integer scaled LSB = 2%
seconds.
Type of information available. Hex values:
01 - Approximate time taken from battery backed up
clock on MX 7200 digital PCB.
02 - Accurate time obtained during GPS satdllite
navigation.
NOTE: Other Hex values (00, 03 to FF) which are
undefined may be returned. M essages containing
these val ues should not be used.
Addition of bytes 1 through 14.
byte 15 - Most significant byte.
byte 16 - Least significant byte.

The GPS velocity datais reported to the DCI. Bytes 4-11 shown below
correspond directly to data bytes 3-10 of the"FILTERED NAV VELOCITY"
message (ID = D9 hex) provided by the MX 7200 GPS Receiver. The Detection
Device obtains vel ocity from GPS and sendsit tothe DCI at aregular interval.
The datafield of the "Unit Configuration Request” message defines the interval
in seconds between position/vel ocity updates. This messageimmediately
follows the "Position" message from the Detection Device.

This message is used during normal operations.

Field
Sync

Message ID
Size
Velocity
North
Velocity
East
Velocity
Up
Frequency
Offset
Checksum

Description

| dentifies communication between DCI and
SMODIM.

| dentifies Message type.

Total Message length in bytes.

Scaled LSB = 2° meters/second. Low byte first.

Scaled LSB = 2° meters/second. Low byte first.
Scaled LSB = 2° meters/second. Low byte first.
Scaled LSB = 2° meters/second. Low byte first.
Addition of bytes 1 through 11.

byte 12 - Most sgnificant byte.
byte 13 - Least significant byte.
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Name
Direction:
Description:

5-28

29-30

Name;
Direction:
Description:

Use:
Format:

Byte #

Name
Direction:
Description:

Use

ICD706014-E.1
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Almanac Data

2F
1E
87

XX. XX

XXXX

49
05
0109

Hex
BB
4A
1E
XX
XX

DCI to SMODIM

The DCI sends page 135 of dmanac data to the SMODIM. The SMODIM responds with
an Acknowledge message. The SMODIM passes the almanac data to the GPS. Bytes 4-28
shown bdow correspond directly to data bytes 3-27 of the "SET ONE PAGE OF
ALMANAC message (ID = OE hex) used by the MX7200 Receiver.

Thismessageisin response to an 'Almanac Data Request’ message from the SMODIM (not
currently implemented in the CMTC DD). In centralized mode, it is sent automatically at
initialization and then once every 24 hours.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Almanac Page # indicating the type of Almanac datain

Page # bytes 5-28 below.

Almanac Page 135 (dec) of Almanac data which includes

Data ionosphere and UTC Parameters. Twenty four

bytes packed in GPS-1CD-200 with parity bits,
HOW and TLM words removed.
Checksum Addition of bytes 1 through 28.
byte 29 - Most sgnificant byte.
byte 30 - Least significant byte.

Ammo Level Request

DCI to SMODIM
The DCI requests ammo level from the DD. The DD responds with an "Ammo Level'
message.
Thismessageisused in normal operations.

Field Description

Sync | dentifies communication between DCI and

SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Checksum Addition of bytes 1 through 3.

byte 4 - Most significant byte.
byte 5 - Least significant byte.

Ammo Level Set

DCl toVDD

The DCI sends this command to the VDD to s& its ammunition levd. The VDD
responds with an acknowledge.

This messageis used during initialization and normal operation in both centralized and
decentralized modes.

Fidd Description

Sync | dentifies DCI/MILES 1 communication.

Message ID | dentifies message type.

Size Total messagelength in bytes.

Vehicle Type Hex values are: 00 through OF (hex); seetable A-8.

Weapon 1 Weapon 1 ammunition levels. The total of the levels for ammo

types 0 through 3 must belessthan or equal to 9900.
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Ammo Level Set Format (continued)

Byte # Hex
13-20 XX
21-28 XX
29-30 XXXX
Name

Direction:

Description:

Use:

Format:

Byte # Hex

1 BB

2 4A

3 1E

4 XX
512 XX. XX

Fidd Description
byte 5-6

Ammo type 0 - APDS (default), two byte integer,
byte 5=MSB. Range: 0to 9900 (dec).

byte 7-8 Ammo type 1 - HEAT, two byte integer, byte 7 =
MSB. Range: 0to 9900 (dec).
byte 9-10 Ammo type 2 - unused, two byte integer, byte 9 =
MSB. Range: 0to 9900 (dec).
byte 11-12 Ammo type 3 - unused, two byte integer, byte 11
= MSB. Range: 0to 9900 (dec).
Weapon 2 Weapon 2 ammunition levels. The total of the levels for ammo

types 0 through 3 mugt belessthan or equal to 99.

byte 13-14 Ammo type O, two byte integer, byte 13 = MSB.
Range: 0to 99 (dec).
byte 15-16 Ammo type 1, two byte integer, byte 15 = MSB.
Range: 0to 99 (dec).
byte 17-18 Ammo type 2, two byte integer, byte 17 = MSB.
Range: 0to 99 (dec).
byte 19-20 Ammo type 3, two byte integer, byte 19 = MSB.
Range: 0to 99 (dec).
Weapon 3 Weapon 3 ammunition levels. The total of the levels for ammo

types 0 through 3 must belessthan or equal to 9900.

byte 21-22 Ammo type O, two byte integer, byte 21 = MSB.
Range: 0to 9900 (dec).

byte 23-24 Ammo type 1, two byte integer, byte 23 = MSB.
Range: 0to 9900 (dec).

byte 25-26 Ammo type 2, two byte integer, byte 25 = MSB.
Range: 0to 9900 (dec).

byte 27-28 Ammo type 3, two byte integer, byte 27 = MSB.
Range: 0to 9900 (dec).

Checksum Addition of bytes 1 through 28.

byte 29 - Mogt dgnificant byte.
byte 30 - Least sSgnificant byte.

Ammo Level Set

DCI to SMODIM

The DCI sends this command to the DD to set its ammunition level. The DD responds
with an acknowledge.

Thismessageisused during initialization and normal operation.

Fied Description

Sync | dentifies communi cation between DCI and SMODIM.

Message ID | dentifies message type.

Size Tota messagelength in bytes.

Vehicle Type Hex valuesare

00 through 03 (hex); seetable C-8.

Rockets 2.75 inch Rocket ammunition levels. Not used. The total of the
levels for ammo types 9 through 3 mugt be less than or equal to

76.
byte 4-5

byte 6-7

byte 8-9

D-4

Ammo type 0 — Unused two byte integer, byte 4 =
MSB. Range: 0to 76 (dec).
Ammo type 1 — Unused two byte integer, byte 6 =
MSB. Range: 0to 76 (dec).
Ammo type 2 — Unused two byte integer, byte 8 =
MSB. Range: 0to 76 (dec).
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Ammo Level Set Format (continued)

Byte #

13-20

21-28

29-30

Name;
Direction:
Description:

Hex

XX. XX

XX. XX

XXXX

XX

Fied Description
byte 10-11 Ammo type 3 — Unused two byte integer, byte 10
= MSB. Range: 0to 76 (dec).
Missile Missile ammunition levels. The total of the levds for types O
through 3 must be lessthan or equal to 16.
byte 12-13 Ammo type 0, two byte integer, byte 12 = MSB.
Range: 0to 16 (dec).
byte 14-15 Ammo type 1, two byte integer, byte 14 = MSB.
Range: 0to 16 (dec).
byte 16-17 Ammo type 2, two byte integer, byte 16 = MSB.
Range: 0to 16 (dec).
byte 18-19 Ammo type 3, two byte integer, byte 18 = MSB.
Range: 0to 16 (dec).
Gun System Gun Systems ammunition levels. Thetota of thelevelsfor types 0
through 3 must be lessthan or equal to 4800.
byte 20-21 Ammo type O, two byte integer, byte 20 = MSB.
Range: 0to 1200 (dec).
byte 22-23 Ammo type 1, two byte integer, byte 22 = MSB.
Range: 0to 1200 (dec).
byte 24-25 Ammo type 2, two byte integer, byte 24 = MSB.
Range: 0to 1200 (dec).
byte 26-27 Ammo type 3, two byte integer, byte 26 = MSB.
Range: 0to 1200 (dec).
Checksum Addition of bytes 1 through 28.
byte 29 - Most dgnificant byte.
byte 30 - Least Sgnificant byte.

DCI Event Commands

DCI to SMODIM

A DCI Event Command is sent to the Detection Device. The Detection Device responds
to the command by sending an Acknowledge messageto the DCI. DCI Event
Commands areinitiated by the DCI, or other external means, and forwarded through the
DCI to the DD.

These messages are used during normal operation.

Field Description
Sync | dentifies communication between DCI and
SMODIM.
Message ID | dentifies Message type.
Size Total Message length in bytes.
Event Code Identifies DCI Event Command type. See
Table D-1 for descriptions. Hex values are;
00 - Initialize
01-BIT
02 - Reset
03 - Resurrect
04 - Miss
05 - Hit
06 - Kill
Event Varies according to DCI Event Command type.
Subcode See Table C-2.

Event Code
00,02,03
01 (BIT)
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DCI Event Commands (Continued)

Byte

Command Type
Initiaize

BIT

Reset

Resurrect

Miss
Hit
Kill
Name:

Direction:
Description:

Hex

XXXX

Hex
BB

31

Fied Description
indicates the corresponding
modul e failed. Bit
assignmentsare; TBD
04,05,06 Indirect Fire Weapon Type.
See Table C-4.
Checksum Addition of bytes 1 through 5.
byte 6 - Most significant byte.
byte 7 - Least significant byte.

Table D-1. DCI Event Command Descriptions
Description
The DCI commands the Detection Device (DD) to initialize. The DD isgiven afull
ammunition count, is made alive if dead, its event memory is cleared, and BIT isnot
executed as aresult of thiscommand. An initidization event isreported to the DCI.
The DCI commands the Detection Device (DD) to perform BIT. The single data
byte contains the results of the self-test. The results of the DD BIT are displayed at
the DD together with the DCI BIT results. A "BIT Failure Event Report” is sent to
the DCI only if there was a failure detected.
The DCI commands the Detection Device (DD) toreset. The DD isgiven afull
ammunition count, is made alive if dead, its event memory isnot cleared, and BIT is
not executed as aresult of thiscommand. A-reset event isreported to the DCI
The DCI commands the Detection Device (DD) to resurrect. The DD ismadealive
again if dead. The ammunition count isnot changed, event memory is not cleared,
and a bit is not executed as aresult of thiscommand. A resurrect event is reported to
the DCI.
The DCI causes execution of standard miss actionsin the Detection Device (DD).
The DD records amiss event and reportsit to the DCI.
The DCI causes execution of standard hit actionsin the Detection Device (DD). The
DD records a hit event and reportsit to the DCI.
The DCI causes execution of standard kill actionsin the Detection Device (DD).
The DD recordsakill event and reportsit to the DCI.

Differential Data

DCI to SMODIM

Thisdataisreported to GPS in the DD to set the differential pseudo range corrections.
the DD responds by sending an Acknowledge messageto the DCI. Bytes4 to N+6
shown below correspond directly to data bytes 3 through LEN-1, where LEN =
5*NI+5*N2+6, of the "SET DIFFERENTIAL PSEUDORANGE CORRECTIONS’
message (ID = OF hex) required by the MX7200 GPS Receiver. SMODIM provides the
datato the GPS.

Thismessageis an immediate response to a "Differential Data Request’ message from the
DD.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

N+8 (hex) Size Total Message length in bytes.

XX

Data 4 MSB's = NI = number of type 1 RTCM corrections.
4 L SB's= NI = number of type 2 RTCM corrections.
(Total number of data bytes= N = 5*NI+5*N2).
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Name:

Byte
5-6

7to NI*5+6

7 NI*5+7 to
N+6

N+7 to N+8

Name;
Direction:
Description:

Use:
Format:

B
()

abhwN

29-52

53-76

77-78

9 August 1999

Differential: (continued)

Hex Field Description

XXXX Data Reference time for RTCM correction given as secondsin the
hour, GPS time, LSB = 1.0 seconds. Low byte first.

XX. XX Data Type 1 RTCM in accordance with RTCM 134-89/SC 104-68
correctionsfor up to 15 satellites. Each satellite correction
packet requires 5 bytes and includes the correction, correction
rate, issue of ephemerisidentifier, scale, and UDRE hits.

XX. XX Data Type 2 RTCM correctionsfor up to 15 satdllites.

Each satellite correction packet requires 5 bytes and includes the
correction, correction rate, issue of ephemerisidentifier, scale,
and UDRE bits.

XXXX Checksum Addition of bytes 1 through N+6.
byte N+7 - Most significant byte.
byte N+8 - Least significant byte.

Ephemeris Data*

DCI to SMODIM

Thismessage, or series of messages, contains detailed characteristics on the orbit of the
satdlitesin view from the training area at a particular time. Thisdatais reported to the
GPSin the DD to set the satellite ephemeris datain order to perform "fast fixes'. Bytes
4-76 shown below correspond directly to data bytes 3-75 of the“SET SATELLITE
EPHEMERIS' message (ID = OD hex) required by the MX7200 GPS Receiver.
SMODIM provides the ephemeris data to the GPS.

Thismessageisin response to an "Ephemeris Data Request" message from the DD.

Hex Field Description

BB Sync | dentifies communication between DCI and
SMODIM.

30 Message ID I dentifies Message type.

4E Size Total Message length in bytes.

XX Data Satellite PRN.

XX. XX Data Packed subframe 1 data (given in ICD-GPS-200 format with
parity bits, HOW and TLM words removed).

XX. XX Data Packed subframe 2 data (given in ICD-GPS-200 format with
parity bits, HOW and TLM words removed).

XX. XX Data Packed subframe 3 data (given in ICD-GPS-200 format with
parity bits, HOW and TLM words removed).

XXXX Checksum Addition of bytes 1 through 76.

ICD706014-E.1

byte 77 - Most sgnificant byte.
byte 78 - Least significant byte.

*Not implemented at the CMTC-IS DCI.

Name;
Direction:
Description:

Set Initial Position, Time, and Date

DCI to SMODIM

The purpose of this messageis to re-initialize GPS with an approximate position, time,
and date so that the initial satellite acquisition can be performed without resorting to
search-the-sky. SMODIM usesthe UTM datato set the local grid origin (southwest
reference corner). The DD responds by sending an Acknowledge message to the DCI.
Bytes 4-11, 22, 23, and 25-29 shown below correspond respectively to data bytes 3-17 of
the"SET INITLAL POSITION, TIME AND DATE” message (ID 02 hex) required by
the Na7200 GPS Receiver. Bytes 13-20 shown below correspond directly to data bytes
6-13 of the“UTM COORDINATES FOR THE SOUTHWEST CORNER OF LOCAL
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Set Initid Position, Time, and Date: (continued)
Description: (continued) GRID” message (ID = 17 hex) required by the MX7200 GPS Receiver. Byte 21 shown

8-11

12

13-16

17-20

21

22-23

24

26

27

28

29

30-31

32
1F
XX. XX

XX. XX

XX

XX. XX

XX. XX

XX

XXXX

XX
XX

XX

XX

XX

XX

XXXX

bel ow corresponds directly to data byte 3 of the "SET LOCAL DATUM" message (ID =
OA hex) required by the MX 7200 GPS Receiver. In responseto this message the DD
reports a 'Reference Corner™ event to the DCI. Map Grid WGS84 is used by the MX7200
GPS Receiver asadefault value.

Thismessageisin responseto an "Initial Position, Time, and Date Request” message
from the DD. Itissent automatically at initialization.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Latitude Latitude of center of training area. 32 bit signed integer scaled
LSB = 2% degrees.

North positive. South negative. Range: -90 to
+90 degrees. Low bytefirst.

Longitude Longitude of center of training area. 32 bit sSigned integer scaled
LSB = 2 % degrees. East positive. West negative. Range: -180
to +180 degrees. Low bytefirst.

UTM Zone UTM Zone number. Range: 1-3C (hex), 1-60
(dec). 8 bitsLSB = 1.

Easting UTM Easting for SWRC. Range: 0-1,000,000
meters. 32 bit signed integer LSB = 1 meter.
Low Byte firgt.

Northing UTM Northing for SYTRC. Range: 0-
20,000,000 meters. 32 bit signed integer LSB
= 1 meter. Low Bytefirdt.

Datum Local datum selection. Range: 01 through 34
(hex), 01 through 52 (dec). Examples: 1F
NAD27, 31 = WGS84, and 11 = EURQ79.

Altitude Height above mean sea level. 16 bit signed
integer scaled LSB = 1 meter. Low bytefirst.

DOP Limits GPS DOP limits.

Y ear Y ear since 1980. 8 bit unsigned integer.

Month 8 bit unsigned integer. Range 1 to 12.

Day 8 bit unsigned integer. Range 1 to 31.

Hour 8 bit unsigned integer. Range 0 to 23.

Minutes 8 bit unsigned integer. Range 0 to 59.

Checksum Addition of bytes 1 through 29.

byte 30 - Most significant byte.
byte 31 - Least significant byte.
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Name; Set Local Time
Direction: DCI to SMODIM
Description: Local timeis sent to the Detection Device (DD). The DD responds by sending an

Acknowledge message to the DCI. Within the DD thered-time clock (RTC) is set and
started accordingly. Inresponse, the DD reports a"Time Sync/Rollover” event to the
DCI. Thelocal time data consists of day of week, years since leap year, hours, minutes
(place holder only), seconds (place holder only), date, month, and year.

Use: Thismessageisused at initialization.

Format:

Byte # Hex Field Description

1 BB Sync | dentifies communication between DCI and
SMODIM.

2 03 Message ID | dentifies Message type.

3 0oC Size Total Message length in bytes.

4-10 XX ... XX Data Local Timein BCD.

byte 4 - day of week/leap year.

Least significant nibble = number of years
since leap year, range: 0to 3.

Most significant nibble = day of week.

1 - Sunday

2 - Monday

3 - Tuesday

4 - Wednesday

5 - Thursday

6 - Friday

7 - Saturday

byte 5 - hour in BCD, range: 0 to 23 (dec).
byte 6 - minutein BCD, FF (hex) (not used)
byte 7 - second in BCD, FF (hex) (not used)
byte 8 - day in BCD, range: 1 to 31 (dec).
byte 9 - month in BCD, range: 1 (Jan) to 12 (Dec)
byte 10 - year in BCD, range: 0 to 99 (dec).

11-12 XXXX Checksum Addition of bytes 1 through 10.
byte 11 - Most significant byte.
byte 12 - Least significant byte.

Name: Repeat Command*
Direction: DCI to SMODIM
Description: The command is sent to the Detection Device if there is a discrepancy with the checksum

or message length of the received message. After the DCI sends arepeat command to the
Detection Device, the Detection Device repeats the last message it sent to the DCI.

Use This message isused in normal operations.

Format:

Byte Hex Field Description

1 BB Sync | dentifies communication between DCI and
SMODIM.

2 3B Message ID | dentifies Message type.

3 05 Size Total Message length in bytes.

4-5 00FB Checksum Addition of bytes 1 through 3.

byte 4 - Most significant byte.
byte 5 - Least significant byte.

* Not implemented by the CMTC DCI, the Request Missed Events command is used.

D-9



Name;
Direction:
Description:

2 2C
3 09

4-7 XX. XX

89 XXXXX

Name;
Direction:
Description:

Use:
Format:

Byte Hex
1

02
06
XX
-6 XXXX

abhwiN

Name
Direction:
Description:

Use

ICD706014-E.1
9 August 1999

Request Missed Events

DCI to SMODIM

A Request for Missed Eventsis sent to the Detection Device (DD) after the DCI has
detected that it has not received some event reports. The DCI examines the event number
field within the event reports to determineif it has missed event(s). The DD respondsto
a"Request Missed Events' message with a"Missed Events Report”. The DCI can only
request a maximum of 15 events at one time. DD report of missed eventsis limited to the
last 500 events.

Thismessageis used in normal operations.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Data First and last missed event numbers.
Two unsigned integers. Range: 0 to 65535 for
each.
Last - First<15

byte 4 - Most significant byte of first event missed.

byte 5 - Least significant byte of first event missed.

byte 6 - Most significant byte of last event missed.

byte 7 - Least significant byte of last event missed.
Checksum Addition of bytes 1 through 7.

byte 8 - Most significant byte.

byte 9 - Least significant byte.

Set Vehicle Type

DCI to SMODIM

The DCI sends this command to the DD to set its vehicle type. The DD responds with an
acknowledge. Thiscommand performs areset of the DD.

Thismessageisused in normal operations.

Field Description

Sync | dentifies communication between DCI and
SMODIM.

Message ID | dentifies Message type.

Size Total Message length in bytes.

Aircraft Type Hex values are from 00 to 03 (hex); see Table C-8.

Checksum Addition of bytes 1 through 4.

byte 5 - Most significant byte.
byte 6 - Least significant byte.

SMODIM Unit Configuration Request

DCI to VDD and DCI to PDD

The DCI requedts the configuration of the Detection Device. The Detection Device reports
back its configuration in a“Unit Configuration” message asa PDD or VDD and VDD type
as applicable. The single data byte contains the interval in seconds that the Detection
Deviceisto send GPS position and ve ocity updates to the DCI. (see note)

This message is used at initialization and during normal operation in both centralized and
decentralized modes. The DCI requests unit configuration during normal operation after a
“controller key detect” event has been reported by the Detection Device. A “controller key
detect” event may indicate that the controller has changed the VDD type.
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ICD706014-E.1

SMODIM Unit Configuration Request (continued)

Format:

Byte # Hex

1 BB

2 28

3 06

4 XX
5-6 XXXX

9 August 1999

Fidd Description

Sync | dentifies DCI/MILES 1 communication.

Message ID | dentifies message type.

Size Total messagelength in bytes.

GPS Data Number of seconds between each position/vel ocity

Update report sent from the Detection Device, LSB=1

Interval second. Maximum = 4 minutes 15 seconds. 00 = no GPS Data
Updates are to be sent from the Detection Device.

Checksum Addition of bytes 1 through 4.

byte 5 - Mog significant byte.
byte 6 - Least significant byte.

Note: At the NTC, thisisahigh priority message and will be sent immediately the VDD, PDD.

Name
Direction:
Description:

Use

Format:

Byte # Hex
1 BB
2
3
4-5

05
00EA

Name
Direction:
Description:

Byte # Hex
1 BB

2 2B
3 05
4-5 0OEB

UTC Time Start

DCI to SMODIM

The DCI commands the SMODIM to begin sending UTC Date and Time messages once
every second. The SMODIM responds by sending an Acknowledge messageto the DCI.
Thismessageisused at initialization and in normal operations.

Fidd Description

Sync | dentifies communi cation between DCI and SMODIM.
Message ID | dentifies Message type.

Size Total Message length in bytes.

Checksum Addition of bytes 1 through 3.

byte 4 - Mog significant byte.
byte 5 - Leagt significant byte.

UTC Time Stop

DCI to SMODIM

The DCI commands the SMODIM to stop sending UTC Date and Time messages. The
SMODIM responds by sending an Acknowledge message to the DCI. After the DCI has
received valid time data in a UTC Date and Time message, the DCI sends a UTC Time
Stop message to the SMODIM.

Thismessageisused at initialization and in normal operations.

Fied Description

Sync | dentifies communi cation between DCI and
SMODIM.

Message ID | dentifies Messagetype.

Size Total Message length in bytes.

Checksum Addition of bytes1 through 3.

byte 4 - Mog significant byte.
byte 5 - Leagt significant byte.
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